“THE FAR EASTERN REVIEW” — CHINESE RAILWAY CONSTRUCTION 


P. A. CRUSH CHINESE RAILWAY COLLECTION. 


ACOMPREHENSIVE STUDY OF HISTORICAL REFERENCES WITHIN THE LIFE 
OF THIS JOURNAL OF THE DEVELOPMENT & CONSTRUCTION OF CHINA’S 
EARLY RAILWAYS, INCLUDING EXTRACTS OF RELEVANT PAGES 

(SECTION 14 of 14). 


For Introduction please see preface to Volumes | - V 
(Note : to view the relative pages of the magazine, scroll down to end of 
these notes for each volume, respectively) 


Volume XXxXiIll 


January 1937 

South Manchuria Railway, Dairen :- Full-page advertisement for Dairen 
Railway Works. 1 photo of a 2-8-2 locomotive and 1 photo of passenger 
coach. 

M.A.N. — Maschinenfabrik Augsburg-Nurnberg A.G. : Advert for MAN railway 
cars by their Agent for China, Kunst & Albers. 1 photo of railway carriage 
built for Shantung Railway. 

Far Eastern Ports: Their Future Developments :- Illustrated article about sea 
ports in the Far East. The first two pages have photographs of the Kowloon- 
Canton Railway terminus at Tsim Sha Tsui. 

Germans to Build Chinese Railways :- Three-page illustrated article about 
German participation in the construction of the Chuchow-Kweiyang Line. 2 
maps and 9 photos. 

Engineering Notes 

A Railway Project :- Reports indicated that the proposal for constructing a 
railway between Tientsin and Shihchiachwang had replaced the project for a 
railway between Tsangchow and Shihchiachwang. 

New Trains :- Four "Olympic" trains were to be built for Manchoukuo State 
Railways. 

Kwangtung-Fukien Railway :- A proposal called for the building of two railway 
lines between Chaochow and Changchow, and Chaochow and Changti. 
Lung-Hai Railway Extension :- An appeal had been submitted for the early 
extension of the Lung-Hai Railway from Paoki to Lanchow. 

South Manchuria Railway :- Full-page advert for the overland rail link 
between Dairen and Berlin in only 11 days. 1 photo of the “ Asia” Super- 
Express. 


February 1937 
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M.A.N. — Maschinenfabrik Augsburg-Nurnberg A.G. : Advert for MAN steel 
bridges & other railway materials cars by their Agent for China, Kunst & 


Albers. 1 photo of Huang Ho Bridge near Tsinan. 

Chinese Railways :- The Chinese government had budgeted for the 
extension of a number of railways. 

Engineering Notes 

Gigantic Steel Bridge :- The projected completion of the Chungcheng 
(Nanchang) steel railway bridge would facilitate through traffic between the 
Chekiang-Kiangsi & Nanchang-Kiukiang Railways in January. 

South Manchuria Railway :- Full-page advert for the overland rail link 
between Dairen and Berlin in only 11 days. 1 photo of the S.M.R.’s Yamato 
Hotel in Dairen. 


March 1937 
British Equipment Ordered for Power Plant in Canton :- Description with 1 
photo of an electrical plant to be installed at the Wongsha Railway Wharf. 


Tumen-Chiamussu Railway Completed :- A report about the completion of 
the Tumen-Chiamussu ({£7\#f Jiamusi) Railway. 1 photo. 

The Canton-Hankow Railway :- An illustrated article by Managing Director, 
H.H. Ling describing , finally, the completion of this line on 28 April 1936.4 
photos. 

Great Yangtze Bridge :- A report from Hankow briefly described a project for 
the construction of an iron bridge across the Yangtze River to provide a direct 
link between the Canton-Hankow and Peiping-Hankow Railways. 

South Manchuria Railway :- Full-page advert for the overland rail link 
between Dairen and Berlin in only 11 days. 1 photo of the S.M.R.’s H.Q. at 
Mukden. 


April 1937 


Engineering Notes 
Lunghai Railway Extension :- A westward extension of the Lunghai Railway 


had been decided upon between Paochi and Chengtu. 

Railway Building :- The project of constructing a railway between Tientsin 
and Shihchiachwang had replaced by a new proposal for a railway 
connecting Tsangchow and Shihchiachwang. 

May 1937 

South Manchuria Railway :- Full-page advert for the Fushun Coalmines. 1 
photo of electric locomotives at the “Togo” mine shaft. 

Railway Materials :- The Chinese government had announced a new 
agreement to purchase £ 900,000 worth of British railway materials. 

Rolling Stock For Chinese Railways :- A report that an order for thirty-four all- 
steel coaches from the Birmingham Railway Carriage and Wagon Co. was 
almost completed. The coaches were for the Canton-Hankow Line. 

The "Kofler" Automatic Train Blocking System, a description of this signalling 
system which was suggested as suitable for the Canton-Hankow Railway, 
which had suffered several serious accidents due to poor signalling systems. 
British Locomotives on Canton-Hankow Railway :- Brief report_describing the 
difficulties engineers faced designing the new 4-8-4 giant locomotives which 
were recently imported into China from Great Britain for operation on the 
Canton-Hankow Railway. 

The Chien Tang River Bridge :- An illustrated report describing the new 
Chien Tang railway bridge across the river near Hangchow. 8 photos 
Railway Loan :- The Ministry of Railways had approached Czechoslovakia 
for a loan of approximately $6 million in form of railway materials for the 
Hangchow-Yushan section of the Chekiang-Kiangsi Railway. 

June 1937 
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South Manchuria Railway :- Full-page advert for the Fushun Coalmines. 1 
photo of electric locomotives at the “Oyama” mine shaft. 

The South Manchuria Railway Company; Its Great Mission and Work :- A 
three-page article copied from "Contemporary Manchuria” describing the 
SMR’s mission and huge investment in Manchuria. 

Railway Construction in China’s South-West :- An editorial discussing 
whether the Yunnan Kunming Railway to Kunming might lose some of its 
significance as a communication link following the completion of the 
contemplated Kweichow-Kunming line. 3 photos. 

The Chien Tang River Bridge :- Part 2 of the illustrated report describing the 
new Chien Tang railway bridge across the river near Hangchow. Multiple 
diagrams of the structures. 

Improvement of Peiping-Hankow Railway :- 20 new locomotives had been 
ordered from abroad by the Peiping-Hankow Railway Administration and the 
equipment of the railway work-shops was to be increased. 

Railway Construction in Manchuria :- Editorial explaining how the building of 
railways had been essential to Manchuria’s development. 8 photographs . 
Engineering Notes 

New Railway Link :- Shaohsing (243% )was expected to be linked by rail with 
Hangchow. 

New Railway Loan :- A French syndicate had agreed to lend $34.5 million for 
a railway between Chengtu and Chungking. 

A New Railway Contract :- An agreement for the purchase of £900,000 worth 
of British railway material had been signed. This was for equipping the new 
King-Kan line (Nanking-Kiangsi) Railway. 

Hsiang River Bridge :- Construction of a railway from Kweichow to Chuchow 
in Hunan began last October. 

New Bridges :- The Ministry of Railways had decided to construct a steel 
bridge across the Yellow River at Tungkwan on the Shansi-Honan border to 
facilitate through traffic between the Lunghai Railway and the 
Tatung-Puchow line. 


July 1937 

Some Aspects of Track Maintenance on the Peiping-Suiyuan Railway :- A 
technical paper by T. KING, Chief Engineer of the Peiping-Suiyuan Railway 
about the types of railway track used on the railway and maintenance 
aspects. 

Engineering Notes 

Rail Sleepers :- An order for 80,000 railway sleepers had been placed with 
lumber merchants in Kiangsi for the Chekiang-Kiangsi Railway Administration. 


August 1937 

Rehabilitation of the Canton-Hankow Railway :- Copy of an article by F. K. 
Sah, in "The Quarterly Review of Chinese Railways" about the history of the 
construction of the Canton-Hankow Railway which had only recently been 
completed.7 photos and 1 map. 

Engineering Notes 

New Branch Railway :-Construction of a branch line of the Canton-Hankow 
Railway linking Canton city with Whampoa Harbour had commenced. 
German Railway Credit :- The Ministry of Railways had concluded a credit 
agreement for $30 million from Otto Wolf of Cologne for the construction of 
1,000 km. of railway linking Chuchow in Hunan with Kweiyang. 

New Railway Planned :- The South Manchuria Railway had decided to build 
a new 800 km. railway in the Tungpientao district near the Korean border. 
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Chinese Railways Expansion :- The Minister of Railways was seeking loans 
for building new railways Kweichow, Yunnan. Szechuen, Kwangsi and other 
provinces. 


September & October 1937 

Future Work for the Engineer in China :- O. J. TODD, Secretary of the 
Association of Chinese and American Engineers discusses opportunities and 
prospects for engineers in China working on various projects. One paragraph 
covers railways. 

New Railway Coaches for China :- The Birmingham Carriage and Wagon 
Company were constructing 34 all-steel coaches for the Chinese National 
Railways. 

Engineering Notes 

New Bridge :- A steel bridge spanning the Wei River at Shanyang (LL) fA) in 
Shensi had just been completed on the Lunghai Railway. 

New Central Station :- The Ministry of Railways had decided that the central 
station of the Canton-Hankow Railway would be located at Wuchang across 
the river from Hankow. 

A Big Rail Order :- Czechoslovakia had secured a big railway order from 
China for the Chekiang-Kiangsi Railway for the supply of 2,900 wagons, of 
rails and other materials. 

New Railway Order :- Orders for railway material had been sent to England 
a new railway to link up Nanking with Canton, via the Canton-Hankow 
Railway. 

S.M.R. Five Year Plan :- The South Manchuria Railway had recommended a 
budget allocation of ¥425 million for various enterprises 


November 1937 

Some Aspects of the Rehabilitation of China's Railways :- Text of an address 
by Kenneth Cantlie to the China Society. Cantlie was a Technical Adviser to 
the Chinese on railways. 

Steel Bridges in the Economy of Railway Construction and Maintenance :- A 
highly technical paper about the economics of using steel railway bridges and 
other structures. 

Rolling Stock in the Economy of Railway Transportation A highly technical 
paper about the economics of different types of locomotives and rolling stock. 
Coaling pier at Kanseishi :- One small photo of a railway coal loading facility 
opposite Dairen. 

Engineering Notes 

Nanking-Kiangsi Railway :- Rapid progress was being made in constructing 
the Nanking-Kiangsi Railway. 

Through Railway Transportation :- Through railway transportation of freight 
between Japan and China had been put into effect by a single route, , from 
Japan to Chosen (Kora) and then to stations on the Peiping - Shanhaikuan 
Railway. 

Railway Order :- Orders for various items of equipment had been placed with 
British companies by the Canton-Hankow Railway. 

Shanghai-Canton Line :-Through railway traffic between Shanghai and 
Canton would be inaugurated 1%'. November 


December 1937 


Manchoukuo's Second-Stage Construction Program — A further article copied 
from "Contemporary Manchuria” describing developments in Manchoukuo. 


Photo of the SMR’s “Asia” Super Express train & short paragraph on railways. 
/ Continued on Page 219 
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SIMPLICITY, TOLERANCE FOR PACIFIC ERA 


By ROY W. HOWARD 
THE NEW CHINA 
THE JAPANESE VIEWPOINT 


Vol. XXXII fo wy | JANUARY, 1937 
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STEAM and ELECTRIC 


LOCOMOTIVES 


WOODEN and ALL¢STEEL 
PASSENGER and FREIGHT CARS 


CAST TRON PIPE and FITTINGS 
UP TO ONE METER DIAMETER 


ese i i — nore rhe recereremmae call, < 
Wl li i nr 7 Me *? tH! i ah tes i! mn Th 18 role. 7 Remar 4 
<a ce r =a 
| All Steel Passenger Coach built by the Railway Works for the S.M.R. 


RAILWAY WORKS 


OF THE 


PERROTT PR TST Ae eee ee ee eee ee ET a, TE! PF eM SPT) EE een Sepp eee ee EG, Se Te Rare Raesee tye 


SOUTH MANCHURIA RAILWAY CO., DAIREN 


30 THE FAR EASTERN REVIEW January, 1937 


°So °° Naw 


MASCHINENFABRIK AUGSBURG -NURNBERG A-G- 


we BsuLD RAILWAY CARS orf every bDeEscrIPTION 


i = MT 


For further Particulars apply to: 


Shanghai Branch: 
Gutehoftnungshuette M.A.N. Works 119 scecnon Rocd, Room 79 


Agents on the Asiatic Mainland : 
Messrs. KUNST & ALBERS, Shanghai, Hankow, Nanking, Taiyuanfu, Tientsin, Canton, Hongkong 


ESTABLISHED 1868 
Hopwood Street Mills, PRESTON, ENGLAND 


MICA and MICANITE 


IN ALL FORMS AND QUALITIES. 


BAKELITE SHEETS, TUBES, BOBBINS, VARNISH and RESIN for 
OIL SWITCH GEAR and TRANSFORMERS. VULCANISED FIBRE, SHEETS, 
TUBES and RODS. PEERLESS LEATHEROID INSULATION EMPIRE 
CLOTH and TAPES. COTTON and also ASBESTOS DYNAMO TAPES. 


EBONITE AND ALL INSU- 
LATING MATERIAL FOR 
ELECTRICAL ENGINEERS 


PRESSPAHN AND 
FULLERBOARD IN 
SHEET AND ROLLS 


ATTWATER & SONS 


January, 1937 


THE FAR EASTERN REVIEW nN 


Far Eastern Ports: Their Future Developments 


By Professor C. A. MIDDLETON SMITH, M.Sc., M.1.Mech.E., Taikoo Professor of Engineering in the 
University of Hongkong in “The Dock and Harbor Authority” 


w these days the Far East so often appears in the headlines 
of English newspapers that there is little need to dwell 
upon the importance to world economics of that part of 
the world. The volume of shipping on the Pacifie Ocean 

has increased enormously in the last century and, in comparatively 
recent vears, some of the Far Kastern ports have been developed 
in the endeavor to provide the required facilities. Many schemes 
for port development have. been proposed, and no doubt some of 
them will be carried out in the not distant future. British com- 
panies still retain a premier place in the shipping returns of the Far 
East, although their position has been challenged. 

The great increase in the volume of shipping using Far Kastern 
ports have compelled those interested seriously to consider the 
improvement of existing ports and the possibility of developing 
new ones, 

During recent vears Japan and the United States have entered 
into competition with Kuropean steamship lines on the Pacific, 
in a very determined manner. 

A British authority on economics has written of China :— 
“There is no country in Kurope or in Asia with a greater potential 
wealth. Modern means of transport and other communications 
must be established to permit such development to take place.” 
An eminent Chinese has written that the economic, social and 
political future of China “all hinge on rapid and cheap means of 
communication.” 

That fact is now fully recognized by all Chinese Governments. 
In the old days the attitude of Chinese officials was one of opposition 


to foreign trade. There has been, in this century, a complete 
swing of the pendulum. Practically all officials in China to-day— 
many of whom have been educated abroad—clamor for foreign 
trade, not only to increase the Custom’s Service revenue, but to 
modernize the industries, and to develop natural resources. 

In no country in the world to-day is the need of port develop- 
ment greater than in China. Valuable work has been done in 
recent years in this connection in Shanghai, Hongkong and other 
ports, but more is required. 

The dramatic evolution of Japan, from an_ internationally 
unimportant State into a world-power, has made all educated 
Chinese anxious to modernize China. That was the main urge 
of the propaganda of China’s national hero of the 1912 revolution, 
Dr. Sun Yat-sen : a prominent feature of that propaganda was the 
improvement of the waterways and ports of China. 


British Interests in the Far East 


The two impediments to rapid progress in such matters have 
been and are (1) international political complications, not improved 
by the tension between Russia and Japan ; (2) financial difficulties ; 
(3) lack of a unified Government in China. 

In spite of these, and other difficulties, progress is being made. 
The enormous trade potentialities of the Western shores of the 
Pacific, including China, French Indo-China, Siam and Malaya and 
the huge islands to the South (Java, Sumatra, Borneo, etc.) make 
ports in those parts of the world of tremendous interest to all 


View of the waterfront of Hongkong Island, showing portion of the City of Victoria and the Peak rising to 1,720 feet above sea level. 
All the buildings on the waterfront and most of the City of Victoria is on land reclaimed from the harbor 


British warships in Hongkong Harbor as seen from South side of the harbor, showing Kowloon on North side with the hills behind. 
Kowloon on the mainland is the terminus for the Kowloon-Hankow Railway. Kowloon and a large area behind it of about 300 square 
miles is British territory 
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The Kowloon Railway Station and Clock Tower. 


This is to be the Southern terminus of the Hongkong-Hankow Railway. The 


. Ch eas 


through line has just been completed and it will be possible shortly to travel by rail from Hongkong to Calais 


interested in shipping. Their importance must increase each 
year. The chief ports in the Far East are shown on Maps (1) 
and (2). 

Singapore, Hongkong, Shanghai and Kobe (Japan) are at 
present the four most important ports in the Far East. In the 
first three the British have invested vast sums and have enormous 
trade interests. 

Consider the (approximate) 
various ports in the year 1932. 


figures for tonnage entering 


Ports or tHe Word AND TONNAGE ENTERING THEM IN 19382 


(IN MiILLtons) 


Locality and Name of Port Tons 
CHINA AND JAPAN. 
Shanghai a -o os ig: de .. 193 
Hongkong (excluding junks and launches 193 
sae oD fo} Od 2 
Kobe a at ee i 3 22 «224 
Osaka .. Pe 535 os she os .. +143 
Yokohama (foreign only) —.. at bi .. 144 
SouTHERN Asia, JAVA, AUSTRALASIA. 
Tsingtao oe ee = eA a ws 34 
Singapore ads re eri na me .. 14} 
Batavia ae ae a Se a ae 6 
Manila .. oe a ¥r ce Ae oe 6 
Sydney .. se af ws 9 
Melbourne i i ae ae Be oe 6 
Calcutta nc ae oo oF re : 4 
AMERICAS. 
New York (foreign trade only) oe Bs .- 26 
Los Angeles... ot “3 aes ar ve EOF 
San Francisco i be a ans .. 184 
Buenos Aires .. oe oe te its we “ND 
Vancouver ot i af 29) ae .. 102 
EUROPE. 
London oe ae ch ee 23 25 
Hamburg 6 a “ed ss & .. 18} 
Marseilles ae es “8 * .. 152 
Southampton .. as as ni te .. 10+ 
tlasgow ne = te fae a st 7h 
Amsterdam... ace vi wi Bs sre 3 


N.B.—The above figures are approximate, in some cases being obtained 
by scaling diagrams. They are, however, of comparative value. 


A noticeable feature in the tonnage returns for world ports 
is that whereas Kobe, London, New York, Singapore: all reached 
a peak in or around 1930, and have since declined, Shanghai and 
Hongkong have steadily risen in value. 


The British base in the Far East is the Crown Colony of 
Hongkong. In Shanghai the majority on the Municipal Council 
of the International Settlement are of British nationality. The 
largest share of the coastal trade of China is in the hands of British 
shipping companies. In 1935 the total tonnage cleared in Chinese 
ports (excluding Hongkong) was 18,541,804 tons British, and next 
came the Japanese with a total of 9,197,376 tons. 

For Hongkong the 1935 returns are not yet available, but 
for December the total British tonnage was 121,040, Dutch 7,712 
and Japanese 1,653 tons. In the boom year of 1922 Hongkong 
cleared more tonnage than any other port in the world. 


Japan and the Far Eastern Trade 


The immense development of Japanese ports and shipping 
during the last half-a-century will be discussed later. First of 
all the problems of China will be considered in detail, as these have 
a very great bearing upon the future of the rest of the world as 
well as of Japan. But mention must be made of the fact that, 
during the last five years especially, Japan has made rapid strides 
in increasing her commercial interests on the mainland of Asia. 
Various ports that were formerly under the control of the Chinese 
Government are now controlled by Japan. In Northern China 
that fact has been of serious consequence to British commercial 
interests. 

The two outstanding factors in the Far East which make 
port development work different to that carried out in Britain 
and many other parts of the world are (1) cheapness of labor ; 
(2) the terrific force of winds and waves due to typhoons. 

Both of these factors demand that engineers who are responsible 
for that class of work shall be experienced in lar Eastern conditions. 

It is not unfair to say that, although Japanese engineers have 
done important port works in their own country, and on the main- 
land, yet in China and in the Southern Pacific European engineers 
have been responsible for the most important works. At the 
present time there are no Chinese engineers capable of designing 
and carrying out such difficult work, but no doubt they will be 
able to do so in time. Nor are there any Chinese contractors with 
the financial and technical resources needed for such work ; 
although European engineers find ‘Chinese contractors useful for 
smaller sub-contracts. 


The Early Days 


It is claimed by the Chinese that they have a record as far 
back as the Chow dynasty (1122-249 B.c.) of trade between Canton 
and eight neighboring nations. The silk and porcelain of China 
first brought the fame of the country to Hurope, but the early 
traders were concerned with an overland passage to India, whence 
the silk found its way to Rome. 
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Germans to Build Chinese Railways 


Major Portion of New Loan of Forty Million to be Devoted 
to Building Chuchow-Kweiyang Line of 1,000 Kilometers 


By BRUNO KROKER, Ph.D. 


MPORTANT and significant events in New China’s recon- 
struction often have the fate of inadequate recognition 
at the time of their factual conception, or suffer brief 
and often distorted comments in both the Chinese and 

foreign press. 

Without attempting here to find fault in this respect in any 
particular sphere, it is at the same time necessary to fill the so-far 
unfilled gap and call attention to an event of great importance : the 
conclusion in December last of a $40,000,000 railway loan between 
the Chinese Ministry of Railways, upon 
behalf of the Chinese Government, and a 
number of well established German firms, 
which include Messrs. Otto Wolff Com- 
pany, Ferrostahl, Friedrich Krupp, and 
the Stahl-Union-Export Company. 


The conclusion of this contract is 
significant from two main standpoints. 
It means a welcome re-entry on the basis 
of active participation of German heavy 
industry firms in China’s reconstruc- 
tion, a most welcome sign for all 
concerned. And it also means that new 
and much-needed links in China’s railway 
system will no longer remain on paper, 
as they have for many years ; but that 
they are being translated into an 
actuality to-day. And above all, the 
agreement is a tangible demonstration 
that in these days of stress, over- 
whelming obstacles to progress can be 
overcome by co-operation between two 
countries, both working for sincere 
mutual benefit. 


The Major Project 


The major portion of the loan, a 
sum of $30,000,000, is being used for the 
construction and equipment of a new 
and important railroad connecting Chu- 
chow, in Hunan Province, with Kwei- 
yang, capital of Kweichow Province, a 
distance of about 1,000 kilometers. It 
will be the Western extension of the 
Hangchow-Kweiyvang line, certainly an 
important link. It will be remembered 
that the Hangchow-Yushan section of 
this line was completed about two years 
ago. The Yushan-Nanchang section, 
which involved many technical difficul- 
ties, including a long span over the Kan 
River at Liangchiafu, was completed a 
vear ago this month. On the day that the 
Yushan-Nanchang section was formally 
opened, work started immediately at 
Liangchiafu on the extension of the line 
from Nanchang to Pinghsiang and 
Chuchow, the latter being an important 
junction on the recently completed 
Canton-Hankow Railway. 


The remaining portion of the loan, 
a sum of $10,000,000, will go toward 
the much needed reconstruction of the 
bridge of the Peiping-Hankow Railway 
across the Yellow River. This bridge, 


originally a temporary structure. has called for rebuilding for many 
years past. 

The new loan is the result of a new period of Sino-German 
co-operation in railway financing and construction, and represents 
the successful co-operation in this field during the past few years. 
The new agreement itself followed a temporary agreement concluded 
on January 22, 1936. The credits are to be repaid in instalments 
during a period of from 1.0 to 12 vears, at an interest rate of six per 
cent. The financing, it may be said, has been carefully worked out 
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and is, as can be noted, on the conservative side. 
aspect will insure its payment, and it is expected that the credits 


Map of the Yushan-Nanchang Railway 


will be easily liquidated before the scheduled time. 


Opens New Era 


While, as mentioned, the 
loan marks the active re-entry 
of German heavy industries 
in China’s reconstruction, it 
follows a comparatively brief but 
successful new period of Sino- 
German economic co-operation. 
This co-operation has accounted 
for the construction of more 
than 1,000 kilometers of rail- 
ways in China, which include 
the following lines : 

1.—Hanacuow- YuSHAN.— 
This line is 360 kilometers long 
and was completed about two 
years ago. Rails were supplied 
by the Stahl-Union, — rolling 
stock by the German firm of 
Orenstein and Koppel. 

2.—Yusuan - NANCHANG.— 
This line, 300 kilometers long, 
was contracted for at the end 
of 1934. Communist troubles 
delayed its completion to 


January, 1936, when it was opened to traffic. 
on this line, are now being replaced by regular weight rails. 
These two lines form the Chekiang-Kiangsi Railway. 
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linked directly to Hangchow upon the completion in the near future 


of the Chientang River Bridge. 
(Liangchiafu) 


3.—NANCHANG 


“@ 


The Burlington Hotel, in Nanchang, worthy of its name as ‘‘ The 


Cathay Hotel of Nanchang.’’ 


It is modern in every respect, 


boasts private baths and a telephone in every room 


Light rails, used 


They will be 


PIncuHstanc.—This line, 360 
kilometers apart, is expected to 
be completed within six months. 
Construction started in January, 
1936. 

German. assistance in the 
building of these lines did not 
only include financing and the 
supply of materials, but technical 
assistance, when necessary. 
German materials were used 
almost exclusively, including 
rails, rail equipment, switches, 
shunts,  bridge-construction- 
material, workshop equipment, 
and complete rolling stock and 
supplies. Wherever possible, 
Chinese material was used, such 
as in the construction of stations. 

It must be remarked that 
basically, Chinese engineers were 
responsible for the survey and 
essential design. | Naturally, 
German engineers assisted ma- 
terially at many points; but 
Chinese with just pride point to 
their role in the engineering 
of the line (as the writer has 


travelled on the Hangchow-Nanchang section, he can say that 
utmost credit must be paid to the Chinese engineers). Such details 
as stations, station approaches, station locations, cuts and _ fills, 


New coaches for the Lunghai Railway, made in Belgium, being 
unloaded at Shanghai 


Locomotives for the Canton-Hankow Railway, made in England, 
being unloaded at Shanghai 
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A typical view along the Yushan- Nanchang Section of the 
Chekiang-Kiangsi Railway 


survey work, and other particulars have been carried out with 
commendable results, especially in view of the somewhat restricted 
finances in the building of certain auxiliary structures. 


Is a Big Job 


The 1,000 kilometer Chuchow-Kweiyang section will take 
about three years to complete, and will bring the total length of 
Chinese railway lines built and equipped with German materials 
to 2,000 kilometers. Even a few years ago, such a line as the 
Hangchow-Kweiyang project would be considered a dream. To-day, 
it is already 50 per cent realized. Three years from now it will be 
completed. The distance will correspond to two lines from Berlin 
to Paris. Through territory whose rich resources have been 
practically isolated, the line will pass through the provinces of 
Chekiang, Kiangsi, Hunan and Kweichow. A link to Yunnan is 
already under consideration, and its realization in the future cannot 
be questioned. 

Including the amount allocated for the Tsinpu line, the Hang- 
chow-Kweiyang line will account for a total of $70,000,000 in 
German credits advanced for railway building. But it should 
be kept in mind that this sum does not represent the total outlay 
for the lines. Chinese labor was, and is being utilized on the line, 
while, as mentioned, Chinese materials were used as far as possible. 
The local construction expenses amount to a considerable figure, and 
were financed through Chinese banks. 
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Excited villagers greet the first passenger train on the Yushan- 
Nanchang Section of the Chekiang-Kiangsi Railway 


It is not really necessary here to stress the importance of the 
construction of this new rail link. The crying need for new lines 
of communication in China is already too well known to draw further 
comment. However, a few words on this particular line are in 
place. Perhaps in some contrast to a few other lines, the Hang- 
chow-Kweiyang line will run through rich territory which, as yet, 
is practically untapped. The reason for their resources remaining 
unexploited is simply because of lack of transportation. The gold 
is there ; but no way to transport it once it is mined. 

The railroad answers this problem. In the case of the already- 
completed Hangchow-Nanchang section of the Hangchow-Kweiyang 
line, a new economic lease has been given to the war-torn province 
of Kiangsi. New mines have been opened. A basic flow of com- 
modities from the province, practically impossible in the past, has 
started and has already assumed a proportion not predicted. Not 
only serving as an outlet for existing products and industrial goods, 
it has served as the impetus to the opening of new industries. 


Significant Effects 


When it is realized that within a relatively short time, one may 
board a train in Shanghai and travel completely by rail to Kwei- 
yang, a distance of more than 2,000 kilometers, the importance of 
the new line can best be grasped. One of China’s most 
remote provinces will have been connected by rail to China's 
principal port. 


Another typical view along the Yushan-Nanchang Section of the 
Chekiang-Kiangsi Line 


The engine which pulled the first regular passenger train to 
Nanchang from Hangchow, when the Yushan-Nanchang 
Section of the Chekiang-Kiangsi Railway was completed 
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When ground was broken in January, 1936, at Liangchiafu for 
the extension of the Chekiang-Kiangsi Railway from Nanchang 
to Pinghsiang. Mr. Tseng Yang-fu, then Vice-Minister of Rail- 


ways, now Mayor of Canton, is in the center. Next to him Mr. 
Paul Meissner (Otto Wolff) and Mr. T. H. Ho from the Bank 
of China 


Railways work both ways. Not only does a new line mean 
that Chinese products and resources can be exploited. It also 
means that new and important markets are opened up for both 
Chinese manufactured industrial products and for imported pro- 
ducts. In the past these products could not reach the greatest 
percentage of the populace at all, or could not be utilized if they did 
reach their final destinations because of the prohibitive costs neces- 
sitated by costly and inefficient transport methods. 

While these comments are intended to reflect mainly on the 
Hangchow-Kweiyang Railway, and the German credits making it 
possible, it is more than appropriate here to mention briefly the 
important and progressive réle being played by Mr. Chang Kia-ngau, 
the Minister of Railways, who, in his term of one year in Office, 
has been energetically active in seeing that paper plans do not 
remain on paper. Suffice it to say that in this present period of 
internal and external difficulty, the Minister and his staff have 
quietly and unostentatiously labored, the results of which—new 
railways that are in operation and old lines which have been 


— 


German engineers and firm representatives who supplied the 

materials for the Chekiang-Kiangsi Railway. In the background 

from left to right : Mr. Paul Huldermann, Editor of the ‘‘ Ostasia- 

tischer Lloyd,’? German newspaper in Shanghai and Mr. Egbert 

Hildenhagen (Otto Wolff). In front from left to right: Dr. Paul 

Beek (Otto Wolff) and Mr. M. Fischer, councillor of the German 
Embassy; Mr. Paul Meissner (Otto Wolff) 


brought to a new peak of efficiency—speak for themselves. 

Equally significant and important is the increasing part played 
by Sino-German co-operation in the development of railways and 
communications. The successful conclusion of the credit agreement 
serves to confirm a successful, what may be termed, experimental 
period of co-operation. A firm basis for this co-operation has now 
been laid, and future potentialities are unlimited. ‘This co-operation 
has mutually benefitted both nations. In dollars and cents, it is 
proved by the gradually rising value of German imports in China, 
a large portion of which is accounted for by railway equipment and 
rolling stock, and the correspondingly increasing value of Chinese 
exports to Germany. 

The Sino-German credit agreement for the Hangchow-Kwei- 
yang Railway not only marks a new step in the development of 
Chinese communications, it also represents a new and important 
stage in Sino-German co-operation, friendship, and commerce which 
is playing an ever more significant rdle in the economics of the 
Far East. 


FAR EASTERN PORTS: THEIR FUTURE DEVELOPMENTS 


(Continued from page 20) 


will become available as the years go by. Meantime, Britons may 
well be proud of the leading position of the British in the general 
development of trade in the Far Kast. 

The two most important ports on the China Coast are Hongkong 
and Shanghai. Rivals, to some extent, they both clear, each year, 
about the same volume of shipping. Hongkong has many natural 
advantages, including a deep natural harbor denied to Shanghai, 
but the latter has an enormous hinterland, productive with alluvial 
soil and teeming millions of industrious workers, and criss-crossed. 
by many thousands of miles of useful wateways. Both can 
flourish. 

For more than a century the British have been the pioneers 
in shipping matters in China. From 1841 onwards it was their 
efforts, in the face of great* opposition from Chinese officials— 
not from Chinese merchants—-that Treaty Ports, the only ports 
in China where foreign ships may load or unload cargo, were created. 
Above all, the transformation of a barren island Hongkong, from a 
home of about 5,000 people (mostly pirates) to a huge port and a 
modern center of the shipping industry, in less than a century, is 
one of the triumphs of the British race. The effect of that trans- 
formation upon China cannot be over-estimated, for Hongkong 
has been an object lesson, adjacent to China. 


Nor can history reveal any example, comparable to that of 
Japan, in the almost sudden creation of huge mercantile shipping 
interests and a powerful Imperial Navy. In almost every port 
of the world, and on almost every sea, the Rising Sun on the flag 
of Dai Nippon is to be seen to-day, whereas there was practically 
no foreign intercourse with Japanese sixty years ago. And we 
may take pride in the fact that, in maritime matters, the Japanese 
from the beginning of their modernizing policy, sought out and 
accepted Great Britain and her marine work as a pattern. All 
of the original professors, in such technical subjects as engineering, 
naval architecture, etc., in Japan, went out from Britain to Japanese 
Universities. It is upon the foundations, well and truly laid by 
those pioneers, that the “ Britain of the Far Kast-” has built up its 
great mercantile marine and has developed its modernized ports, 
as well as the industries which have brought Japan vividly into the 
world picture. 

For those reasons every: Britisher must be interested in the 
maritime progress of the Far East. A beginning has been made, 
but the future holds unlimited possibilities. It is therefore im- 
perative for the British nation, dependent on foreign trade for 
existence, to give great and thoughtful attention to maritime work 
in the Far East. 
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Engineering Notes 


RAILWAYS 


A RAILWAY PROJECT.—Latest Chinese reports seem to indicate 
that the project of constructing a railway between Tientsin and Shihchia- 
chwang has replaced the project for a railway connecting Tsangchow and the 
latter city. The Chinese authorities, it is understood, are discussing the 
terms of a contract to be coneluded with the Japanese as regards the provision 
of capital and construction materials for the new line. 


NEW TRAINS.—Four “ Olympic” trains are to be built, at a cost 
of Y.3,000,000, by the Manchoukuo State Reilways, according to tentative 
plans announced here. The trains, it is stated, are being ordered “‘ in anticipa- 
tion of a large influx of tonrists from all parts of Iurope to see the 1940 
Olympic Games in Tokyo; and the World Ixposition to be held there the 
same year in commemoration of the 2,60Cth anniversary of the founding of 
the Japanese Empire.” 


KWANGTUNG-FUKIEN RAILWAY.—The proposal for the construc- 
tion of two railway lines connecting Kwangtung an@ Fukien provinces has 
been approved by General Yu Han-mou, Pacification Commissioner for 
‘Kwangtung, according to information received in Foochow. The proposal 
calls for the building of two railway lines between Chaochow and Changchow, 
and Chaochow and Changti, distances of 300 Ji and 400 li respectively. Both 
of the proposed lines will link up with the Chaochow-Swatow Railway, thus 
connecting Southwestern Fukien with the important seaport in Mast Kwang- 
tung. 


LUNG-HAI RAILWAY EXTENSION.—An appeal for the early 
extension of the Lung-Hai Railway from Paoki, Western Shensi, to Lanchow, 
provincial capital of Kansu, has been telegraphed to the Central authorities 
by the Kansu Provincial Party Headquarters. The message enumerates 
three reasons for the extension of the railway westwards. Inthe first place, 
construction of the railway by means of labor relief will serve indirectly to 
Tepatriate the refugees. Secondly, the rich mineral resources in Kansu 
necessitate the early completion of the linc. Thirdly, the extension of the 
tailway westwards to Lanchow will help in preventing the extension of 
reactionary influence and strengthen the northwestern defences. 


INDUSTRIAL 


ALUMINIUM WORKS.-—Work is due to commence upon the construc- 
tion: of the new aluminium works of the South Manchuria Railway Co., 
which will cost 15 million yen and will be capable of an annual production 
capacity of 3,600 tons of aluminium. 


JAPANKSE RAYON OUTPUT.—Output of rayon by the members 
of the Japan Rayon Association, in the first six months of 1936, totalled the 
record amount of 120,090,300 lb., against 92,294,130 lb. in the corresponding 
period of 1935 and 64,367,610 Ib. in 1934. 


LIQUEFACTION PLANT. -Work is shortly to commence upon the 
projected liquefaction plant of the South Manchurian Railway Co., the cost 
of which has been estimated at 15 million yen. The process to be worked 
has been developed after cight vears’ collaboration between the company 
and the Japanese Marine luc] Department. 


NEW WATERWORKS IN SIAN.---Hardivilliers et Cie, representatives 
of French manufacturers in metals and machinery, with head office in 
Shanghai, has been awarded a $626,C00 contract to install a running water 
system in Sian, it was officially learned recently. 

The contract, which was signed on August 20, stipulates that the whole 
project must be completed within 17 months. The water supply is to be 
drawn from artesian wells. 


JAPANESE TIMBER MIRGIER.—Three leading Japanese lumber 
importers have formed a joint corporation with a capital of about £250,000 
to deal in Canadian and Amcrican softwoods. 

The new corporation is attempting to secure exclusive sales agencies 
from the leading North American exporters. 

It is hoped that the elimination of duplication and the ability to pur- 
chase in bulk will result in substantial savings. 


GINNING FACTORIES.—To meet. the increasing demand for cotton 
ginning factories in Hunan, the Hunan branch of the Cotton Improvement 
Commission of the National Economic Council, has completed plans for the 
establishment of three factories in Changteh, Chengchow, and Taikong. 
Orders have been placed by the new factory inChangteh for one Dieselmotor 
of 30 horse-power and 30 modern ginning machines of 32-in. When installed, 
these machines will be able to gin about 400,000 catties of cotton seeds in 
five months. 


NEW OIL COMPANY.—It is reliably Jearned that the China Wood 
Oil Refinery Company, which held its organization meeting in Kuling recently 
will have its heact office in Hankow, which is an important center of the tung 
oil trade. 


COMMUNICATIONS 


LOYANG-LINJU HIGHWAY.— Construction of the Loyang-Linju 
Highway in Western Honan has been completed at a cost of $300,000. The 
road will form part of the Loyang-Shiuchow National Highway, extending 
from Honan province in the north to Kwangtung province in the south. 


NEW HIGHWAY.—Arrangements for through transportation on the 
Highway between Szechuen and Shensi will not be completed until the end 
of the year, according to a communication from the Szechuen Highway 
Bureau to the Northwestern National Highway Bureau. The Sian-Nin- 
kiang Highway, however, was opened to traffic recently. 


HIGHWAY IN SHIENSI.—-The construction of the Hanchung-Ning- 
kiang Highway in Southwestern Shensi, which was commenced last autumn 
has now been completed under the supervision of the Shensi Provincial 
Department of Reconstruction. The highway is 140 kilometers long and 
has been financed by the National Kconomic Council. 


CANTON PLANS NEW HIGHWAY .—-In pursuance to the instructions 
of General Chiang Kai-shek, President of the Military Affairs Commission, 
the Kwangtung Provincial Department of Reconstruction has decided to 
build a highway starting from Yanfa, about 65 miles north-cast of Canton, 
which will pass through Sunfung (Chongning) and terminate at Yungyun, 
northern Kwangtung, so as to facilitate communications. 

Two engineering corps have been sent out to make the necessary surveys. 


LONG DISTANCE THLEPHONI:.—Long-distance telephone service 
between Sian, capital of Shensi, and Chengchow, an important city in Honan, 
was inaugurated some time ago, according to information from local com- 
munications circles. 

Three-minute calls from Sian to Shenchow, it is learned, will be $1, 
to Chengchow $2, and to Kaifeng, $2.20. Service, it is further stated, may 
be connected with the other points within the Nine-Provinee phone network. 


% Yard Convertible Excavator 


Modern in appearance; modern in design; 
modern in performance...this new Bucyrus-Esie 
¥Ye-yard excavator weighs only 16 tons; is fully 
convertible, with all types of front-end equip- 
ment available; travels up to 134 M.P.H. under 
its own power; swings 434 R.P.M. on hooked, 
conical rollers; 37 anti-friction bearings; auto- 
matic lubrication; gasoline or Diesel power. 
Find out all about this new 54-yard machine 
today. Write: 


BUCYRUS-ERIE 


Bucyrus) EXCAVATING, DRILLING, AND MATERIAL HANDLING 
U ERIE, EQUIPMENT... SOUTH MILWAUKEE, WISCONSIN, U.S.A. 


4 The 19-B offers: 


@ high speed digging cycle for 
big output 


@ efficient use of power for low- 
cost yardage 


; @ compact, sturdy design for max- 
4 imum stability 
 @ strong, tugged construction that 
; stands up to heavy digging 
| @ all excess weight eliminated to 
make greatest possible use of 
power and speed 
@ convenient, quick convertibility 
@ dependable, economical 
operation 
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SOUTH MANCHURIA RAILWAY 


Head Office : DAIREN Cable Address: “ MANTETSU ” Codes: ABC Sth Ed., Al, 
Lieber’s & Bentley’s 


IMPORTANT OVERLAND LINK BETWEEN EUROPE AND THE FAR EAST 
From BERLIN to DAIREN in only 11 DAYS 


The fastest and most comfortable trains in the Far East carry you 
to the much-talked-of Cross-Road of East Asia ‘“ Manchoukuo.” 


S.M.R. Super-Express “ Asia” 


YAMATO HOTELS 


at Dairen, Hoshigaura (Star Beach), Ryojun (Port Arthur), Mukden, and Hsinking are 
directly managed by the South Manchuria Railway Co. 


TICKET AGENTS 


Tickets are issued by, and Pictorial Guide Books and Information may be obtained, 
at the following offices: 
Messrs. The Japan Tourist Bureau; Thos. Cook and Son; The American Express 
Company; The International Sleeping Car Company (“ Wagonlits”); The 
Nordisk Resebureau. 


S.M.R. \ Tokyo, Osaka, Shimonoseki, Shanghai, Peiping, Mukden, Hsinking, 
Branch Offices (Kirin, Harbin, Paris, New York, etc. 
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MASCHINENFABRIK AUGSBURG -NURNBERG A-G- 


ZS BAG 
Wi) at BR 


WE BUILD 
Bridges 


Steel Structures 


Railway Materials 


For further Particulars apply to : 
Gutehoffnungshuette M.A.N. 
Works 


Shanghai Branch: 110 Szechuen Road, 
Room 79 


Agents on the Asiatic Mainland : 
Messrs. KUNST & ALBERS, Shanghai, 


Hankow, Nanking, Taiyuanfu, Tientsin, 


Canton, Hongkong The Huangho Bridge of the T.P.R. near Tsinan 


Se ————————————e—— 


ATTWATER & SONS 
ESTABLISHED 1868 
| Hopwood Street Mills; PRESTON, ENGLAND 


MICA and MICANITE 


IN ALL FORMS AND QUALITIES, 


BAKELITE SHEETS, TUBES, BOBBINS, VARNISH and RESIN for 
OIL SWITCH GEAR and TRANSFORMERS. VULCANISED FIBRE, SHEETS, 
TUBES and RODS. PEERLESS LEATHEROID INSULATION EMPIRE 
| CLOTH and TAPES. COTTON and also ASBESTOS DYNAMO TAPES. 


EBONITE AND ALL INSU- 
LATING MATERIAL FOR 


PRESSPAHN AND 
FULLERBOARD IN 


SHEET AND ROLLS ELECTRICAL ENGINEERS 
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shown in Fig. 16. 


. oil immersed star/delta starter fitted with an ammeter. 


i 


Make Up 


After leaving the loom the cloth goes through the final stages 
of manufacture which consists of brushing, shearing off loose ends, 
plaiting down and pressing into suitable bundles. The plaiting 
machines are driven by a 4 h.p. squirrel cage motor by belting 
from a line shaft, whilst the hydraulic pump for the bundling press 
is driven by a 15 h.p. motor. 

The cloth is now finished and ready for transporting to the 
company’s bleaching, printing and finishing works. 


Sampling Room 


In order to determine the correct cotton mixings, strength, 
and spinning quality of the various cottons, experimental machines 
areinstalled in a sampling room. These machines comprise drawing, 
intermediate, ring spinning frames, etc., and are separately driven. 


Roller Covering 


Special machines are also installed to re-cover the rollers of 
the spinning and cardroom machinery. These machines are belt 
driven from a line shaft, the 12 h.p. driving motor being located 
on the floor in one torner of the room. 


Humidifying 


Two humidifying plants, one for the spinning mill and one for 
the weaving mill, are installed to maintain the relative humidity 
of the air necessary for the spinning and weaving. These plants 
are driven bv 70 h.p. and 55 h.p. motors respectively, and are 
controlled by oil immersed star /delta starters, Fig. 17. 


Power Distribution 


Power is distributed from the main feeder panels in the power 
house, by Pirelli-General paper insulated, lead covered and armored 
cables laid underneath the ground between the power house and 
the various buildings. Trenches are provided in the floors of the 
buildings for the cables, which are led to main fuse and link dis- 
tribution boards. thence to sub-distribution fuse boards, and finally 
to the control gear of the various motors. Fig. 13 shows a single 
line diagram of power distribution from which the various circuits 
can easily be traced. 

The method of distribution from boards MB1 and MBé4 to the 
ring spinning frame starters and motors should be particularly 
noted. After consideration of the various methods available it 
was decided to adopt a bus-bar system arranged in a trench between 
the two lines of ring spinning frames. The bare copper conductors 
are arranged with the three phases one above the other to prevent 
short circuits occurring due to objects being accidentally dropped 
across the phases. The bus-bars are supported on Sindanyo panels 
and tappings are taken through fuses into a conduit laid underneath 
the floor to the motor starters which are fixed on to the end frames 
of the machines. Special waterproof covers are provided for this 
trench to prevent ingress of water. 

It will have been noted from the description of the processes 
in the mills, that there are many small motors driving various 
machines in different parts of the mill. The conduit carrying 
cables to these motors is laid in the sub-floor of the mill before the 
surface. floor was laid, or any of the machines erected. 


Lighting and Heating 


A large number of lighting, heating and ventilating points are 
provided throughout the various sections of the mill. These are as 
follows: :— 

‘ Spinning Miti Section *- 


Lighting points .. ai 5 = ae .. 603 
Lighting plug points se ss 2s 21 
Heating plug points ae Ss _ 2, . = 66 
Electric siren 23 re us se ok ee | 
-Unit heaters and exhaust fans . . we me .. 28 
Inlet fans .. es ba <3 £3 ae ee 


The control gear for each motor comprises an 


Weavine Mit SEcTIeN 


Lighting points ig a si 3 .. 765 
Lighting plug points - = .. re . 8 
Electric siren $3 Pa a4 a a 1 
‘Unit heaters and exhaust fans . . te ie .. 32 
Inlet fans .. ia a we ss i .. 6 
Push button stops for 50 h.p. motors .. Ne Me. ¥9 
Power Sravion BurLpincs 
Lighting points .. oe Xt oe 5 .. 74 
Lighting plug points... ~ sf - .. 16 
Heating plug points ag sek “i oe 1 O64 
Ceiling fans eo ys aA sc at ae | 
Unit heaters x a a sis oh we Al 
Pump House ann Jerry 
Lighting points .. tes oct 3 35 we ob 
Lighting plug points 
SEARCHING Rooms AND WATCHMEN’S OFFICES 
Lighting points .. ey ie os ae .. 1S 
OFFICES AND RESIDENCES 
Lighting points ee a eet ‘ . 120 
Ceiling fans with lights .. x i <a . PL 
Lighting plugs... es sos Bea fe .. 39 
Bells ee me re ae ae ea ., Il 
Heating plugs 6 


As in the case of the power distribution, P.I.L.C.A. cables are 
used from the feeder panel in the power house to the main dis- 
tribution boards in the various buildings. From these boards to 
the sub-distribution boards and thence to the various lighting, 
heating and other points, V.I.R. cable run in galvanized conduit 
is used. 


Lighting and Heating 


For the lighting, heating and ventilation of the various sections 
of the mill, over 1,580 lighting points have been installed, 88 lighting 
plug points, 61 unit heaters and exhaust fans, 16 heating plug points 
and 26 inlet fans and ceiling fans. As in the case of the power 
distribution, P.I.L.C.A. cables are used between the lighting feeder 
panel in the power house and the main distribution boards in the 
buildings. V.I.R. cable enclosed in galvanized conduit is then 
used to distribute to the sub-distribution boards. As regards the 
lighting fittings, over 1,400 dispersive reflectors are installed, 
equipped with lamps ranging from 40 to 500 watts. 


Chinese Railways 


The budget, amounting to $18 millions, for construction of 
the last section of the Chekiang-Kiangsi Railway between Nan- 
chang, capital of Kiangsi, the present western terminus of the line, 
and Pingsiang, coal center in western NKiangsi, was adopted in 
March last. 

Construction of the projected railway between Chengtu, capital 
of Szechuen, and Chungking, the chief river port, started last 
year. The line will take a route via Kiangtsin and Yungchuan, 
in order to avoid the mountains. The project is to cost $48,000,600, 
Besides a foreign loan of $20,000,000 for the purchase of materials, 
a loan of $19,000,060 is to be secured from the China Development 
Finance Corporation. The balance is to be shared by the Ministry 
of Railways and the Szechuen Government. 

The Peiping-Suiyuan railway, which has its western terminus 
at Paotou, is to be extended westward to Wuyuan, in Suiyuan. 
The section from Paotou to Wuyuan is approximately L110 miles 
in length. 

The Nanking Municipal Government proposes to spend $300,- 
060 on extension and improvement of the municipal railway. The 
municipal railway will be extended to Wuhu. 

The connecting loop lines having been completed, through 
train services between the Nanking-Wuhu section of the Kiangnan 
(Nanking-Chaoan) and the Nanking-Shanghai Railways were 
inaugurated in April last. 
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Engineering Notes 
INDUSTRIAL 


TOURIST HOTICL,---In connection with the proposed international 
tourist hotel, which is to be built in Kobe at a cost of about Y.5,000,000, 
Messrs. Nishikawa and Kita, of the Kobe Businessmen’s Association recently 
called on Mavor Katsuda and Mr. Uveda, Chairman of the City Assembly, 
and submitted a statement asking the co-operation of the city authorities 
towards quick realization of the scheme. ~ 


JAPAN BUYS SCRAP.--Japan has become Ceylon’s chief customer 
for scrap iron, in which the island is doing a growing trade. 

Ramshackle motor-cars, lorries, discarded boilers, old. cycle frames—in 
fact, all those things which find their wav to the refuse heap, are now being 
bought by the Japanese and shipped to Japan. 

Most of this material, it is believed, is eventually used as fillings for high 
explosive shells and shrapnel. 

PHOSPHATE PLAN.—The Nanyvo Kohatsu Gaisha, affiliated with the 
Oriental Development. Company, has decided to exploit the natural resources 
of the South Sea islands on a larger scale in co-operation with the South Sea 
Development Company, to be founded shortly. Finding phosphate ores on 
Ponape, South Sea Islands, promising, the company has decided to mine therm. 
Ore-dressing equipment for 30,000 metric tons a year is to be completed early 
next vear. Nanyo Kohatsu is now mining the same amount on another island 
of the group. 

NEW DYEING ENTERPRISE.--—The Asahi Bemberg Company of 
Osaka has decided to establish a dyeing company with a capital of Y.2,000,000. 
The plant, will be built in Suita, an Osaka suburb. Asahi Bemberg manufac- 
tures acetate ravon, which takes dyes different from viscose. The company 
will use dyes of the Japan Dyestuff Manufacturing Company and of the I.G. 
Farbenindustrie. Other chemicals will be made in the plant. Asahi Bemberg 
is also said to be considering enlargement of its Otsu factory with the idea of 
making staple fibre and the purchase of a large weaving plant in Kiryu. 


COMMUNICATIONS 


KANSU-CHINGHAI HIGHWAY ..---Kansu and Chinghai were brought 
close together recently with the completion of the Hengtang-Sining section 
of the IKansu-Chinghai highway. A test run on the new road was made 
with satisfactory results. 

RADIO-TELEPHONE,—-The toll telephone line between Nanking and 
Hankow constructed by the Ministry of Communications, Nanking, starting 
from Nanking via Wuhu, Anking, Hukow, Kiukiang to Hankow, covering a 
distance of more than 1,000 7, is a trunk line of very important. nature in the 
Nine Provinee Toll Line Network, and has been recently completed. 

SHANGHAT-HANKOW RADIOPHONK.-—Simultaneous with the in- 
auguration of the Nanking-Hankow long distance telephone service, the 
Shanghai-Hankow radiphone service was formally made available to the 
public recently. Testifying to its popularity, the line was busily engaged 
throughout the first day, It is understood that if this service should prove 
to be inadequate to mect the needs in the future, long distance telephone lines 
may also be installed between Shanghai and Hankow. 

GIGANTIC STEEL BRIDGE. 
gigantic Chungcheng steel bridge at. Nanchang before the end of November, 
Kiangsi will witness the inauguration of through traftic between the Che- 
kiang-Kiangsi and the Nanchang-Kiukiang railways on January 1, 1937. 
Construction work started late in 1934. The bridge is 1,086 meters in 
length and has 29 arches, its total cost being $858,000. It is named after 
General Chiang Kai-shek, president of the Executive Yuan, whose courtesy 
name is Chung-cheng. 


NEW BUS SERVICK.-- With a view to facilitating travel in Hopei 
and Chahar, the Hopei-Chahar Political Council has recently established a 
bus company with Mr. Yu Chih-chi; Director of the Communications Section 
of the Headqnarters of Pacification Commissioner of Hopei and Chahar, as 
Director. Some 100 buses and trucks are reported to have been purchased 
in Tientsin and these vehicles will operate regular services on the newly- 
constructed highways in the two provinces so as to cover these places which 
lack railway facilities. 


NEW TRANSPORT REGULA'TIONS.—In order to assist the work 
of increasing the carrying power of the railways in the U.S.S.R., Mr. Kagano- 
vitch, whose appointment as Soviet Commissar of Railway Transport was 
made in February last, has ordered the withdrawal on many trains of the 
special sleeping-cars. It is considered that the elimination of one passenger 
train means the possibility of running three goods trains and the latter are 
greatly needed to transport grain and other commodities from one part of the 
country to another. 


NEW HIGHWAYS.—The improvement of communication facilities in 
Szechuen has taken a more concrete shape by the recent opening of the 
newly completed Szechuen-Shensi and Szechuen-Kweichow highways. 
Meanwhile work on the Szechuen-Hupeh and Szechuen-Sikeng highways is 
being feverishly pushed by the provincial authorities and surveying work on 
the projected Szechuen-Yunnan and Szechuen-Kansu highways has also 
been started. Ninety per cent of the construction work of the Szechuen- 
Hunan highway has been completed. The new line is expected to be thrown 
open within two months, 
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Che Celephone Protects Your Home 


In an emergency, an accident, a serious illness... the Tele- 
phone springs into action to safeguard your home and family. 


It calls the doctor, the police, the fire department... 
swiftly it brings you help... its promptness can prevent 
serious developments. It saves worry, suffering and loss. 


Order from our Business Offices (94090) or from any of our 
Employees ...and let your home have this protection. 


SHANGHAI TELEPHONE COMPANY 
232 Kiangse Road - - Telephone 94090 
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SOUTH MANCHURIA RAILWAY 


Head Office : DAIREN Cable Address: “ MANTETSU” Codes: ABC 5th Ed., Al, 
Lieber’s & Bentley’s 


IMPORTANT OVERLAND LINK BETWEEN EUROPE AND THE FAR EAST 
From BERLIN to DAIREN in only 11 DAYS 


The fastest and most comfortable trains in the Far East carry you 
to the much-talked-of Cross-Road of East Asia ‘“ Manchoukuo.” 
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at Dairen, Hoshigaura (Star Beach), Ryojun (Port Arthur), Mukden, and Hsinking are 
directly managed by the South Manchuria Railway Co. 


TICKET AGENTS 


Tickets are issued by, and Pictorial Guide Books and Information may be obtained, 
at the following offices: 


Messrs. The Japan Tourist Bureau; Thos. Cook and Son; The American Express 
Company; The International Sleeping Car Company (“ Wagonlits”’); The 
Nordisk Resebureau. 


S.M.R. Tokyo, Osaka, Shimonoseki, Shanghai, Peiping, Mukden, Hsinking, 
Branch Offices (Kirin, Harbin, Paris, New York, etc. 
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British Equipment 
Ordered for Power 
Plant in Canton’ 


ES pue Chinese Government Purchasing 
Commission have recently placed an 
order in England for a power plant to 
be installed at the Railway Wharf, 
Canton, and the main equipment 
Babcock & Wilcox ” water tube 
150 |b. pressure with 
superheaters, mechanical stokers, feed water 
economizers, and other accessories, also two 
*“ Belliss & Morcom”’ high speed engines of 320 h.p. 
running at 428 revolutions per minute, each direct 
coupled to a “ Laurance, Scott” salient pole 
alternator, each of 220 kw. 0.8 power factor, 
3,300-volts, three phase, 50-cycles. 

These latter represent the latest scientific 
principles of alternator design, embodying the 

* Scott-Mossay ” patent system of fabrciated steel 
frame construction developed by Laurance, Scott 
& Electromotors. Ltd., Norwich, and included 
also in their *‘ Kmcol”’ totally enclosed motors 
with integral self-contained ventilating fans. 

The steel frame alternators are supplied in 
standard sizes up to 1,250 kva. suitable for steam 
engine, Diesel engine, or geared steam turbine 
drive, through one massive bearing ; or for belt 
or rope driving, in this case two or three bearings 
being provided. The main features include the 
steel frame construction, mica insulation, sleeve 
mounted exciters, and extra large bearings. 

As regards the frame, this is constructed 
throughout of steel, having welded joints so 
designed as to prevent any possibility of distor- 
tion, representing a great advance on the ordinary 
cast-iron frame construction. or example a true 
stator bore and a uniform air gap is obtained since 
the frame never becomes deformed as already 
indicated, while the frame is both stronger and 
lighter. 

The stator is made of stampings of special 
iron insulined, that is, painted with insulating 
paint to prevent eddy currents, and assembled 
under pressure, while the large diameter shaft is of high tensile 
steel, with solid forged half coupling for bolting to the driving 
unit and an extension at the opposite end to carry the exciter 
armature. Also the magnet wheel is of rolled or cast steel carried 
on a heavy web plate bolted to a forged flange on the alternator 
shaft, while the poles are of laminated iron or cast steel and the 
stator windings mica insulated. Except in high tension machines 
the slots are of the semi-closed type with the coils impregnated 
before insertion. For high tension conditions, however, mica 
tubes are used in open slots. 


Wongsha, 
comprises two * 
boilers, operating at 


ae 


‘‘Laurance Scott ’’ generator direct coupled to high speed steam engine, one of 
two sets of 220 kw. each, supplied for railway wharf, Wongsha, through the Chinese 


Government Purchasing Commission 


The large bearings are of the pedestal type, split on the 
horizontal center line, and self-lubricating with not less than two 


oil rings. Bedplates, provided as required, are either cast-iron 
or fabricated steel, while in all cases, unless otherwise ae ae 
the rating is for a temperature rise not exceeding 40 deg. C. after 
six hours on full load at the specified power factor, while fie over- 
load and other conditions comply with British Engineering Stand- 
ards Association Specification N. 169. 


* Hastern Engineering and Commerce. 


TOKYO’S MAMMOTH RESERVOIR 


Preparations for the construction of the largest reservoir in 
the Orient, and the second largest in the world, are now in progress 
at the village of Ogochi, Tokyo Prefecture. 

The Chugai reports that the project, located in the mountains 
near the Yamanashi Prefectural border, will supply drinking 
water to the city of Tokyo. Negotiations have started for the 
purchase of the reservoir site, and plans for a road, two-and-a-half 
miles long, from Hikawa to Ogochi, will be completed soon. 
Permission to undertake the project has been given by the Home 
Ministry. As the demand for water grows with the rapid increase 
in population, the immediate aim is to assure an adequate supply 
for a population of 6,500,000, which is anticipated within a few 
years. The program is to be built around the new Ogochi 


reservoir. Further plans are being made to care for a population 
up to 9,700,000. The plan has been divided imto three parts, 
the last of which is to go into effect in 1953. At a total expense 
of Y.376,000,000, the bureau plans eventually to draw water from 
the Edo and Tone rivers, and Lake Kasumigaura. The completed 
facilities will be capable of supplying the capital with nearly 
1,000,000,000 gallons of water a day, more than doubling the 
capacity of the present system. The equipment either in operation 
now or under construction has a total estimated capacity of about 
400,000,000 gallons a day. The first phase of the new expansion 
program will call for tapping the Edo River, and is in reality 
merely an extension of the present system. Work on the second 
step calls for the use of the Tone River. 


i 
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Tumen-Chiamussu Railway Completed 


N the wilds of North Manchuria, sparsely populated, remote 
from civilization, and devoid of quick means of conveyance, 
though bandit-infested no longer, nothing can work such 
wonders as the development the railway. 

Mutankiang, formerly only a small station southeast of Heng- 
taohotze on the Eastern Section of the Chinese Eastern Railway, 
has been expanding since the new Line from Tumen on the Korean 
border reached there on its northward course to Chiamussu on the 
Sungari. 

As this new line was extended north to Poli in January, 1936, 
that obscure village became suddenly inflated into a town of 14,000 
people in the course of only one vear. 

In is now the turn of Chiamussu, the northern terminus of 
the Tumen-Chiamussu Line to undergo a like inflation process after 
the new line was completed, and the whole of 580 kilometers from 
the southern terminus of Tumen was thrown open to traffic on 
January 15 last. 

Viewed geographically, at the present stage of development 
in North Manchuria, Chiamussu is shut off on both the north and 
west sides by a wild mountainous country, with its sole redeeming 
feature in the form of Holi Colliery, 56 kilometers due north, to 
which a coal line runs, starting at Lienkiangkou, just opposite 
Chiamussu across the Sungari. 

This geographical handicap is, however, more amply set. off 
by several advantages, old and new, which it enjoys. 

Besides having the coal 
mine within convenient range, 
the town poses as one of the 
best river marts only second to 
Harbin on the Sungari, handl- 
ing large cargoes for loading 
and landing. 

Second, Chiamussu has an 
inexhaustible supply of the 
finest water in North Manchuria 
which is an important factor for 
an industrial center. In this 
connection, the proximity of 
the Holi colliery must be 
reckoned with. 

Third, situated as the town 
is on the bank of the Sungari, 
it has remained free from the 
visitation of floods. 

Even the great inundation 
between July and August, 19382, 
could not touch Chiamussu, 
while Sansing (Ilan), located 
south-southwest, was literally 
submerged. Epidemics broke out and spread fast in the flooded 
areas allalong the river, and people flocked to Chiamussu in quest 
of a safe refuge and settled down there, swelling the population 
greatly. 

Fourth, by the radical reorganization of the administrative 
districts of Manchoukuo in December, 1934, Chiamussu was made 
the capital of Sankiang Province (The Three River District evidently 
derived its name from the three rivers, the Sungari, the Ussuri 
flowing along the eastern boundary, and the Amur running the full 
length of the northern border), comprising fourteen prefectures. 

Accordingly, the town is now a political and strategic center, 
not to mention its commercial and industrial possibilities. 

Fifth, the recent railway facility makes all the difference in 
the world. By this railway, the distance from Chiamussu to the 
nearest seaboard outlet has become shortened to only one-third 
of what it was. 

Its connection by the new line with the triple ports of North 
Chosen (Rashin, Yuki, and Seishin), on top of its waterways facility 
has more than doubly accentuated its commercial significance. 

That Chiamussu has been pushed to the front among the 
towns of North Manchuria is only of comparatively recent date. 
A dozen years or so ago, it was a hamlet of a hundred odd dwellings. 
Prior to the Manchurian Incident, in 1931, there were not quite 


The Town of Chiamussu, lately joined to Tumen by railway 


four hundred houses there. An exodus of villagers took place as 
the district was terrorized by the men under the insurgent chieftains 
like Li Tu and Ting Chao in post-Incident times. 

The Japanese troops despatched to Chiamussu to protect the 
inhabitants were subjected to severe ordeals past description, 
literally surrounded by a number of insurgent bands of varying 
sizes, in addition to the fanatical gangs such as the Big Sworders, 
Red Lancers, etc. 

Thanks to the sustained pluck of the troops, peace and order 
were established and confidence restored, and the town was started 
on the road to healthy growth. 

The name of Chiamussu became familiar to the Japanese at 
home as the first batch of 500 farm immigrants recruited in Japan 
landed at Chiamussu in October, 1932, on their way to their destina- 
tion, Yungfengchen, now known as the Yasaka Colony. 

The second batch of about the same number of immigrants 
followed in the track of their predecessors a vear later and settled 
at Hunanying now ealled Chifuri Colony. 

It is, by the way, the success of these pioneer colonies that 
has laid to rest the cries of scepticism, raised in Japan, as to the 
technical feasibility of Japanese immigration to North Manchuria 
in the face of apparently unsurmountable obstacles. 

As a result, the gigantic scheme of settling 1,000,000 house- 
holds in the course of twenty years, beginning from the current 
vear ; was prepared by the Tokyo Government. 

In passing, Chiamussu serv- 
ed also as the base of operations 
for the initial advance party of 
the gold prospectors sent out 
by the Kwantung Army Head- 
quarters, Hsinking, and it was 
on the results of their reports 
that the Manchuria Gold Mining 


Company was launched. The 
company has been declaring 


three per cent dividends during 
the past few years, and looks 
likely to raise the rate for last 
vear to five per cent. 

At present, Chiamussu has 
a population of 43,000 com- 
posed of 40,000 odd Manchus 
1,900 Japanese and 500 Koreans. 


Town Plan 


The Chiamussu Town Plan- 
ning Office has drafted a town 
plan in the hope to see Chiam- 
ussu grow to a city of 300,0C0 people thirty vears hence. 

The town site includes on the north the delta on the opposite 
bank of the Sungari, and, with the railway station for the center 
extends about 4.5 kilos southwards, about the same distance east- 
wards, and 5 kilos westwards, covering an area of 70 square kilos 
in all. 

To go into details of this plan, the residential quarter will take 
up 17.8 per cent ; the commercial quarter 7.1 ; the industrial quarter 
2.8: the delta opposite 0.4 ; the green area 30.9; the balance 41 
per cent. 

The extensive area stretching in front of the railway station is 
reserved for the new town site which will be divided into east and 
west by a central street running right across from north to south. 

Government and semi-government buildings will be erected on 
the west side. 

There will be the headquarters of the Manchoukuo Provincial 
Army, the Provincial Government Office, the Provincial Police 
headquarters, the Superior Court, the District Court, the Revenue 

‘omptroller’s @ffice, the Revenue Collectors’ Office, ‘the Assembly 
Hall, the Library, the Commercial Museum, the Hygienic Institute, 
the Chiamussu branch of the National Roac-building Board, the 
Monopoly @ffice, the Central Bank, and the “ Hsieh-ho Hui” 
(the Racial Concord Association), the Prefectural Agricultural and 
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Commercial Guilds, the Forestry Office, the Japanese Consulate, 
the Primar y Schools, branches of the Manchuria Telephone and 
Telegraph Co. and the Manchuria Electricity Co., the Japanese 
Residents’ Council, and parks, etc. 

On the east side will be located the Municipal Office, the Rail- 
way Division Office, the Railway Hospital. and the Railway Club, 
with the Japanese and Korean amusement resorts, in addition to 
the Korean Residents’ Council, the branch of the Manchuria Air 
Traffic Co., the Government: Normal School, the Financing Union, 
the Police Office, the Police Training Institute, and the Market 
Place, not omitting a Manchu resort. 

What remains of the town site will be cut up into the residential, 
commercial, and industrial quarters. 

Very likely with a view to affording extra facilities to intending 
settlers, buildings of a temporary nature will be permitted to be 
put up on condition of being allowed to stand for not longer than 
ten years. 

Actually in the new town site, a number of offices and houses 
have already been built by Japanese. 

There are among the principal edifices construction of which 
is to be commenced on the return of the thaw the Provincial Govern- 
ment Office, the Agricultural Experiment Station, the branches 
of the Hsieho Hui, the Manchuria Electricity Co., and the Interna- 
tional Express Co., the Financing Union office, etc. 

The total estimate for building investments for the current year, 
1937, is placed at G.Y10,000,000 and a lively building boom is 
expected to set in as soon as the weather permits. 


Shortage of Timber 


To the building contractors concerned, however, a painful 
shortage of timber supply is a source of profound worry. 

As a matter of cold fact, out of altogether 200,000 “ koku ”’ 

“koku ” approximately amounting to ten cubic ft.) wanted for 
ie current year, all that can be obtained is only 40,000 “ koku.” 
The only quarter from which the balance of 160,000 “ koku ” may 
be supplied is the wooded mountain sides north of the Holi Colliery, 
already mentioned. 

Naturally, a sharp rise is feared on the timber market. 

This situation has been created by the inclusion of the dense 
forest belt about Tangyuan across the Sungari and to the west of 
Chiamussu in the forest reserves from the consideration of pre- 
serving local peace and order. 

To make matters worse, practically the entire timber stock of 
130,000 “koku ” available about Poli, about half way between 
Chiamussu and Mutankiang, has already been booked for Mutan- 
kiang. 

To give distances in kilometers from Chiamussu to places of 
more or less interest : 

To Hengtachotze on the Harbin-Suifenho, (formerly Pograni- 
chnaya Line) 35; to Tangnan 39; to the Yasaka Japanese colony 
55; to the Chifuri Japanese colony 90; to Poli 160; to Tungho 198; 
to Mulan 273 : to Hulan to the north of Harbin, 395 ; to Harbin 418, 

A regular air mail line operates twice daily each way to and 
from Harbin. 

Whilst Chiamussu used to be accessible to and from Harbin 
by steamboat in warmer months, and by bus in winter, both air 
and rail trips have now been made available additionally. 

The rates from Harbin to Chiamussu follow : 

Steamboat (3rd class) G.Y4.10; railway (3rd_ cl.) 
bus GY25.10 : air G.Y46. 

Of course, the Sungari remains frozen over during the winter, 
and while so, a journey along the river has to be made either by 
bus or by air. 

From May to autumn or the ‘micidie of November, a trip by 
steamboat is not at all disagreeable because of the picturesque 
and exotic scenic views that may be had from on board. 

The bus line is not yet altogether free from the risk of bandit 
hold-ups, and is moreover liable to cancellation of a few trips on 
end according to weather conditions. Besides, travelling by bus 
from Harbin to Chiamussu one has to stop overnight twice on the 
way. This raises the travel cost up to nearly what is wanted by 
air, which affords the triple advantages of absolute economy in 
time, and greater safety and comfort, to boot. 

In Eastern Manchuria, the Harbin-Suifenho (Pogranichnaya) 
Line formerly enjoyed denser traffic than any of the Hsinking- 
Tumen Line connecting with the Korean seaboard ports, the Har- 
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bin-Lafa Line, the Tumen-Chiamussu Line while extended only 
as far as Poli and the Chaoyangchuan-Kaishantun Line (the last 
mentioned on the Korean border), but since the Tumen-Chiamussu 
Line became open right through to its northern terminus, Chia- 
mussu, the daily passenger traffic has increased to 3,0U0 on an aver- 
age, aS against 2,000 passengers on the Harbin-Suifenho Line, 
thereby outstripping the latter by a good deal. 

The future of the town of Chiamussu looks roseate, to put 
it mildly, destined to all appearances to grow into a commercial 
and industrial centre, as previously hinted, next to Harbin along 
the Sungari. 

Poli Station 


Next to Chiamussu, the town of Poli has benefited most by 
the completion of the Tumen-Chiamussu Line. 

Poli is about 200 miles north-northeast of Mutankiang. It 
was for some time the northern terminus of the line under con- 
struction. But, on the recent opening of the entire line to traffic, 
it is now a stop-over station where passengers from either terminus 
remain overnight. 

In the pre-Incident days, its population was not quite 6,000, 
without a single Japanese. The brigandage scare that followed 
the Manchurian Incident drove many rural folks to Poli as a place 
of refuge, and with the gaining of railway facilities, it has become 
the Jargest town on the line, with a population of 16,000, inclusive 
of nearly 1,000 Japanese. 

On the Manchoukuo side the Poli Prefectural Government 
Office is located here, besides the Post Office, the Forestry Office, 
the Monopoly Office, the Telephone and Telegraph Office, the 
branch of the Central Bank with the Commercial and Agricultural 

suilds, the Financing Union office, and the Prefectural head- 
quarters of the Hsiehho Hui (the Racial Concord Association) with 
its Young Men’s Association. 

On the Japanese side, there are already the Japanese Re- 
sidents’ Council with a primary school, the railway engineers’ 
sectional and construction offices, sub-branches of the Manchuria 
Electricity Co., and the International Express Co., the Fire Brigade, 
branches of the ex-Servicemen’s Association and the National 
Defence Women’s Association, the Japanese branch of the Hsieh- 
ho Hui, and the Korean Residents’ Council with a primary school. 
The opening of the Consular police office shortly is also on the 
cards. 


Produce Center 


Situated in the south of a fertile plain watered by the Woken 
River with its tributaries the Chihuli and Pahuli, Poli is one of the 
chief distributing centers for staple produce such as beans, kaoliang, 
millet, etc. in Sankiang Province. 

Actively operating on the Poli produce market are agents of 
the Mitsuis and the Mitsubishis, on the Japanese side, and the 
Wassards, the Kabalkins, and the Dreyfuses on the foreign side. 

Large piles of bags of cereals can be seen crowding the open 
storage ground on the railway station premises throughout the 
produce season. 

Produce despatches from Poli are estimated at over 1,090 car- 
loads each season: those from Hunanying, in which the second 
Japanese colony of Chifuri is, 1,300 carloads : and those from Woken 
1,000 carloads. 

Whilst the railway went no farther north than Poli, all grain 
stock from the neighboring centers were put on the Poli market. 
Now that the railway runs through both Hunanying and Woken, 
part of their stock may not be sent to Poli any longer. However, 
since none of the intervening stations have yet obtained reliable 
financing mediums, the major balance of goods seems more likely 
to continue to be put through the hands of Poli dealers. 

Apart from this, produce stock yielded in the great: Paoching 
valley lying to the northeast of Poli amounts to between 1,500 and 
1,600 carloads which are bound to be sent Poli way. 

The produce put out about Sansing (Ilan) on the Sungari used 
to be drawn to Sansing, but in view of the railway facility made 
available lately, the trade channel is undergoing a change in favor 
of Poli which is now expected to attract altogether about 3,000 
carloads of produce a season. 

In addition, within the hinterland, Poli holds immense coal 
reserves at Pataokang and Taoshan roughly estimated at 100,- 
000,000 tons by the geological experts of the South Manchuria 
Railway Company. 

(Continued on page 125) 
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The Canton-Hankow Railway 


By H. H. LING, Managing Director, Canton-Hankow Railway 


n April 28, 1936, with the last piece of rail laid, China 
had completed one of her trunk lines, i.e. the Canton- 
Hankow Railway. Although but recently completed, 
the Canton-Hankow Railway is nearly forty years old 
if reckoned from the early days of its promotion. During his 
school days the writer, who was responsible for finishing up the 
middle four-tenths of the line, was among the many who paid the 
first dollar out of a five-dollar bond share to redeem the railway 
from the hands of an American syndicate some thirty years ago. 
After a suspension of thirteen years, work on the remaining 
section from Chuchow, Hunan, to Shaochow, Kwangtung, a distance 
of 456 km., was resumed in 1929. Owing to the lack of sufficient 
funds, it was only possible for the Construction Administration to 
proceed from Shaochow to Lochang, a length of 50 km., which was 
completed and opened to traffic in 1933. In July 1933 an agree- 
ment was entered into between the Ministry of Railways and the 
Board of Trustees administering the Sino-British Indemnity Funds, 
whereby a loan of £1,660,000 was made for the purchase of materials 
from Great Britain and $30,000,000 was for 
labor and local materials for the completion 
of the remaining 406 km. of this railway. A 
definite source of funds having been provided, 
work was immediately pushed ahead in July 
1933, from Lochang northward and from 
Chuchow southward, with Construction Head- 
quarters at Hengchow, just midway between 
Canton and Hankow. Although it was 
estimated that four years would be required for 
its completion, it took only about three years 
after the resumption of work. On July 25, 
1936, the first train ran over the whole line, but 
for local reasons the first through passenger 
train did not run until September 1, 1936. 


Engineering Problems 


The construction of this middle section 
presented engineering problems of variety and 
interest, for, along the line, we encountered 
flat regions where level tangents could be 
projected for several kilometers and very hilly 
country where 65 per cent of the road is on 
curves ; wide river crossings with sandy beds 
and deep gorges with rock foundations ; cheap 
and readily available materials and expensive 
supplies with prohibitive cost of  trans- 
portation ; cheap but industrious laborers and 
high pay, but inefficient workmen ; different 
languages and technical terms, different 
currency standards, different climates, and different modles of living. 

The stretch of about 120 km. from Lochang to Chenchow, 
Hunan, over the provincial divide is probably the most difficult 
section of the whole of the Canton-Hankow Railway. The original 
survey called for 66 tunnels, but subsequent studies placed the 
alignment along the upper reach of the North River and reduced 
the number of tunnels to 14, the longest of which is only 300 m. 
The quantity of rock cutting in this short section alone amounted 
to 3,000,000 cum. The amount of dynamite used for blasting was 
over 2,000 tons, while the number of workmen employed for the 
whole section once reached 184,000. Due to the steep side slope 
of the banks and the deep gorges of the North River, which has 
many rapids, the transportation of construction equipment and 
machinery is extremely difficult. Only light and portable machines 
could be used to advantage. 

Stream crossings of this short section are mostly of shallow 
water with solid rock bottom and very high banks which necessitate 
very high bridges, such as 30-m to 40-m. high piers for steel bridges. 

The northern section from Chuchow to Hengchow, 130 km. 
in length, passes through a rolling country with much lighter 


construction. This section crosses three big streams which neces- 
sitate three major bridges, the Lo-Ho bridge of 4.45 m. through 
trusses and 7-18 m. deck plate girders, the Mi-Ho bridge of 2-45 m. 
through trusses and 14-18 m. deck plate girders, and the Lei-Ho 
bridge of 4-60 m. through trusses and 8-18 m. deck plate girders. 


Technical Standards 


As to the alignment, it was decided to use 0.7 per cent maximum 
grade and 300-m. radius minimum curvature for the section from 
Chuchow to Chenchow and a maximum grade of 1.5 per cent with 
compensation for curves from Chenchow to Lochang. At the final 
location over this difficult section a line was found with broken 
] per cent maximum grade uncompensated for a length of about 
3 km. on both sides of the divide and congregated within a distance 
of 20 km. on the Hunan border. The maximum curvature is 


4°.45-ft. (20-m. chord), thus making the maximum grade 1.285 
compensated. 


The length of this particular curve is about 500 m. 

Chinese National Railway standard section 
rails of 43 kg. per meter and 12 m. long are 
used. Bridges, both the steel structures and 
the masonry work, are designed for Cooper’s 
E-50 loading. The roadbed, tunnels, minimum 
clearance, etc., are all in conformity with the 
standards of the Ministry of Railways. About 
50,000 tons of rails and accessories, 6,000 tons 
of bridge steel and 525,000 barrels of cement 
were used for this 406 km. of line. Due to 
climatic conditions and the abundance of 
white ants ordinary wooden sleepers are not 
suitable on this section, so about 120,000 
creosoted Canadian pine sleepers 6-in. by 9-in. 
by 8-ft. were purchased. Creosote soft-wood 
sleepers cannot be used to advantage nor 
economically without the use of steel tie plates, 
and, as creosoted sleepers plus tie plates were 
found to be more costly than hard-wood 
sleepers, Australian Jarrah wood sleepers of 
5-in. by 9-in. by 8-ft. were afterwards more 
extensively used. Besides, about 60,000 
native sleepers, such as local pine and Hunan 
san wood, were used for the sidings, making 
up a total of about 670,000 sleepers. 


.. . Rolling Stock 


H. H. Ling, Director and Engineer- 
in-Chief of the Canton-Hankow 
Railway, and Author of this Article. 


For this section the Ministry of Railways 
purchased 24 locomotives of the 4-8-4 type 
suitable for traffic through the whole line 
with a tractive effort of 17,500 kg. each and capable of attaining 
a speed of 80 km. per hour on level track and of hauling 1,000 tons 
at a speed of 25 km. per hour up a one per cent grade. Other rolling 
stock purchased consists of four shunting engines, 160 steel covered 
wagons, 175 high side wagons, 90 flat wagons, all of 40-ton capacity, 
five first-class sleeping cars, five second-class sleeping cars, five 
second-class day coaches, 20 third-class sleeping cars, five dining 
cars, five baggage cars and one mail car. 

As the completion of the Chuchow-Shaochow section was 
approached, extensive rehabilitation and strengthening work was 
done on both the Wuchang-Chuchow and the Shaochow-Canton 
sections, which for one reason or another had become somewhat 
dilapidated, and certain structures had to be replaced and many 
sleepers renewed to take care of present-day traffic. These improve- 
ments were timed to be completed at the same time that the new 
section was ready for traffic, so that when the Chuchow-Shaochow 
section was finally declared open there was a first-class trunk line 
all the way from Wuchang to Canton. 


* Jowrnal of the Association of American and Chinese Engineering 
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Typica! third-class station building on the Canton-Hankow Railway 


The completion of the Canton-Hankow Railway is one of the 
great undertakings of the National Government during recent years, 
and it is worth noting here that it was finished well ahead of time. 
First, a careful choice of the route across the provincial border was 
a great contribution to the success of the project, as the final location 
called for only 14 tunnels instead of 66, thus saving much time 
and about 4,000 m. of tunnelling which would have cost about 
$4,000,000. The final location also improved the grade materially 
by using 1 per cent instead of 1.5 per cent as maximum, thus 
greatly facilitating transportation and operation. Secondly, the 
Administration had all the difficult work started early by tackling 
the Lochang-Pingshek section first, resulting in the completion of 
all the tunnels and bridges sufficiently ahead of time for track laying. 
Thirdly, besides working from both ends, work was also started 
simultaneously from the central point at Hengchow by making use of 
the Hsiang River for transportation of materials, resulting in much 
gaining of time, with corresponding higher cost of transportation. 


Suggestions for Future Work 


In view of the extensive railway-building program to be carried 
out in China in the next few years, and considering the heavy 
expenditure of capital on one hand and the scarcity of funds on the 
other, the engineering profession of China is confronted with the 
important problem of planning what can be done to effect the rapid 
construction of railways with the limited funds which are available. 
By virtue of past experience the following points may be offered 
to the technical men concerned with the attainment of such a goal. 

Careful Selection of Route. — 

Before the construction of a = 
railroad, a careful study on the \\° 
selection of the most logical \ 
route is of paramount import- 
ance. Not only well-experienced 
engineers should be called to 
make thorough studies, but also 


Hengyang Station Building 


Technical Standards.—The question of technical standards such 
as grade, curvature, rail section, roadbed width, bridge loading, etc., 
deserves careful consideration, and those should be adopted which 
suit the physical and economic conditions of the line. Owing to 
the difference in time of construction and first cost between some 
railways that use much lighter standards and those adopting the 
Ministry of Railway standards, public sentiment seems to be 
influenced by the faster and cheaper construction of the light 
railway. From an engineer’s point of view this is not what the 
construction of a railroad is after. The use of too light a rail 
section and bridge loading, and a narrow roadbed, undoubtedly 
involves low initial cost and shorter time in construction, but 
necessarily limits the capacity of the railroad as a means of trans- 
portation. Nevertheless, there may be circumstances that call for 
lighter standards than the Ministry’s, and the engineer in charge 
will have to decide on that. In general, we may say that : 


(1) Curves should not be sharper than 5-degrees metric on 
the main line, while the grade may vary according to cir- 
cumstantial needs, with an upper limit preferably not higher 
than 1.5 per cent. 

(2) Rails should not be lighter than 65-lb./yd. 

(3) Bridge foundations should be designed for Cooper’s E-50 
loading, while the superstructure may be of E-35 loading. 

(4) Roadbed should not be narrower than 5 m. 

5) Sub-grade must never be below the highest flood level. 

) The number and capacity of culverts should not be so 

economical as to sacrifice their purpose. 
Selective Purchasing of Ma- 
terials —The cost of materials 
, occupies a big place in a rail- 
road’s construction budget. The 
importance of the subject should 
not be overlooked, as nearly 90 
a per cent of the materials must 
— be purchased abroad. For the 


ample time must be given. The 
engineer is not always respon- 
sible for ill-advised, hasty work. 
He should make earnest repre- 
sentations and even strenuous 
demands that he be given the 
requisite time, opportunity and 
money to conduct his surveys in 
such a manner as to investigate 
thoroughly every possibility for 
choosing the best route. This will 
be found particularly important 
when the development of Chinese 
railways is toward the South- 
eastern Provinces, where the 
general topography makes con- 
struction difficult. 


One of the bridges on the Canton-Hankow Railway all 


present, at least, most of the 
construction funds come from 
sources which have a clause 
governing the purchase of ma- 
terials. This, of course, hampers 
us from buying in the field 
of international competition. 
However, it does not mean that 
: : the market within a certain 
—— ‘ designated country is closed to 
. selective buying. We still can 
get the best and cheapest. But 
we must send out own men to 
acquaint themselves with the 
market conditions, and appoint 
technical personages to inspect 
the materials before 
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acceptance. In this way, not only the miscellaneous charges and 
consultation fees can be saved, but also we can have our own 
specialists trained up. As for such materials as we shall need in 
large quantities, we must send men to look for the respective 
market, lest only a few concerns monopolize when. the need is urgent. 

Contracting of Work.—In railroad construction, besides having 
sufficient funds and an able engineering staff, there must be good 
contractors. However, as contracting in this country is still in 
its infancy, it is usually hard to find many contractors with enough 
capital and experience for railraod construction. And as for the 
few who are really capable to do the job, it is still difficult to get 
them to bid on work in places where skilled labor, money and 
transportation facilities are mostly lacking. With the addition 
of local uncertainties it is well-nigh impossible to find a good 
contractor, unless the margin of profit is quite attractive. This 
necessarily leads to a higher unit cost than for work done in or 
near the big cities. Under these conditions, the engineer-in-chief 
must handle the situation very carefully. He should not necessarily 
choose the lowest bidders, but should usually look into the difficul- 
ties of the capable contractors and try to help them when needed. 
For certain kinds of work in the interior where large contractors 
are not available, the engineer should always secure some small but 
efficient contractors who can do good and expedient work but are 
lacking in financial facilities and equipment. These contractors 
usually do very good work at a reasonable unit price if the amount 
of work given is in accordance with their respective abilities. The 
Canton-Hankow Railway Construction Administration adopted this 
method with much satisfaction. 


Tumen-Chiamussu Railway Completed 


(Continued from page 111) 


Placer mining in the Chiusha River is also supposed to be 
worth exploiting. 

To top all these, the construction of a good road to Paoching, 
nearly 110 kilos. to the northeast, is under contemplation. 


Town Plan 


The Public Works Office of the Poli Prefectural Government 
has now taken in hand the execution of a town plan on a three 
vear program. The new town site, having the railway station in 
the center, will be divided into commercial, industrial, and residen- 
tial sections, with a circle, a park, a recreation ground and other 
areas for public use. 

The wild level tract stretching beyond the existing small town 
in front of the railway station will be converted into a modern city 
of decent size. : 

The walled town of Poli is about two kilos from the railway 
station. The means of conveyance available is Peking carts, of 
which there are about a hundred. 

As the gates of the walled town are closed and barred at sun- 
down for the night, travellers stranded at the railway station when 
the train is late will be hard put to it for a night’s shelter. 

The inn accommodation is of the crudest imaginable, and now 
Poli has risen to be a stop over station, it is up to the town to 
provide more comfortable accommodation for an increasing number 
of incomers and outgoers. 

The walled town has been lit by electricity since the beginning 
of the year as if to herald the influx of modernity. 

Poli, with all its crudity, takes a just pride in possessing a 
financing union, which facility is still denied to Mutankiang and 
Chiamussu. This union like its kind elsewhere, functions to finance 
in a small way petty retailers and workshop people. 

The Union owes its existence to Mr. Kidani, chairman of the 
Japanese Residents’ Council. Anticipating the need of such a union, 
he organized one as early as March, 1936, on the modest capital 
of G.Y10,060 in shares of G.Y50 each, paid up in full. Its loans 
now amount to @.Y16,000 as against G.Y8,060 in deposits. It 
distributed 20 per cent dividend for the first working year, and, 
as it is growing in business, it faces the necessity of increased capital, 
and has approached the Central Bank of Manchoukuo, Hsinking, 
for a low-interest loan of M.Y30,000. 

Of late, applications for loan service are being received from 
the Manchu side, too. 


The sound businesslike style in which the union is managed is 
building up the good reputation it deserves. 


Manchuria’s Mineral Resources 
(Continued from page 122) 


quantities of new goods produced in the country. The bulk of the 
new enterprises were dictated by the national policy of Japan, and 
less by private initiative. 

The huge amount of money that Japan has poured into Man- 
churia in the past few years may appear too great and sudden to 
distant observers, but there is no doubt that the outlay will vield 
important results for the industrial future of Nippon. 


Manchoukuo Industrial Program 


The Manchoukuo five-vear industrial development plan to 
exploit the natural resources and increase the production of that 
country, has been completed. The capital requirement. is Y.1,500,- 
000,000, to be raised as follows : Y.600,000,CO0 by the issuance of 
bonds by the Manchoukuo Government : Y.200,000,000 by the 
South Manchuria Railway Company : Y.400,000,060 by Japanese 
capitalists, and Y.200.000,000 by formation of a new financing 
organization. The plan, which is divided into the three major 
categories of heavy industry : agriculture, livestock and forestry : 
and communications, river improvement and civil engineering. 
Success of this large program, however. is considered doubtful. 
A news agency reports, because Japanese capitalists are against 
making further large investments in Manchoukuo. Details of the 
program follow : 

(1) Manchuria Coal Mining Company, consisting of all coal 
mines in Manchoukuo other than the 8.M.R. Fushun collieries, 
will increase its capital to Y.80,000,000. The railway company will 
help this company to increase output to 20,000,000 tons a year. 

(2) The Manchoukuo Government will give full support to the 
Sungari River hydro-electric power generation enterprise, to be 
started shortly with a capital of Y.10,000,000 to supply cheap 
electric power for industrial development. 

(3) National road construction involving expenses of Y.100,- 
000,000 will be undertaken for development, of agricultural and 
mountain districts. The total length of roads is estimated at 
60,000 kilometers. 

(4) River improvement will be undertaken with a fund amount- 
ing to Y.100,000,000. A great canal connecting Mukden and 
Newchwang will be excavated, utilizing the Liao River. The 
Sungari River also will be improved, and the Taling River’s em- 
bankment will be undertaken. 

(5) Preduction of soya beans, wheat and rice will be increased. 
More than 10 agricultural experimental stations will be established 
in North Manchuria. 

In co-operation with the railway company, the Manchoukuo 
Government will also concentrate its energy on development of 
heavy industry and livestock and forestry enterprises. 


Great Yangtze Bridge 


A report from Hankow states that a tentative project for the 
construction of an iron bridge across the Yangtze River, involving 
an estimated outlay of over $10,000,000, has been drafted. The 
main purpose is to provide a direct link between the Canton-Hankow 
and Peiping-Hankow Railways, and to facilitate communication 
between the cities of Wuchang, Hankow and Hanyang.  Prelimi- 
nary plans worked out by Mr. Mao Yi-sheng, Engineer-in-Chief 
of the Chientang bridge at Hangchow show that one end of the 
new bridge will be at Hankow, and the other at a point between 
Snake Hill in Wuchang and Turtle Hill in Hanvang. Besides rails 
for train transportation, the bridge will have roads for motor 
vehicles and ricshas and pavements for pedestrians, and the span 
will be high enough to allow the biggest river steamer to pass under 
it. The project also allows for the construction of two smaller 
bridges to ease congestion of traffic. 
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SOUTH MANCHURIA RAILWAY 


Head Office : DAIREN Cable Address: “ MANTETSU ” Codes: ABC 5th Ed., Al, 
Lieber’s & Bentley’s 


IMPORTANT OVERLAND LINK BETWEEN EUROPE AND THE FAR EAST 
From BERLIN to DAIREN in only 11 DAYS 


The fastest and most comfortable trains in the Far East carry you 
to the much-talked-of Cross-Road of East Asia “ Manchoukuo.” 
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YAMATO HOTELS 


at Dairen, Hoshigaura (Star Beach), Ryojun (Port Arthur), Mukden, and Hsinking are 
directly managed by the South Manchuria Railway Co. ~ 


TICKET AGENTS 


Tickets are issued by, and Pictorial Guide Books and Information may be obtained, 

at the following offices: 
Messrs. The Japan Tourist Bureau; Thos. Cook and Son; The American Express 
Company; The International Sleeping Car Company (‘‘ Wagonlits”); The 


General Direction of State Failways, Mukden 
Nordisk Resebureau. 


S.M.R. \ Tokyo, Osaka, Shimonoseki, Shanghai, Peiping, Mukden, Hsinking, 
Branch Offices | Kirin, Harbin, Paris, New York, etc. 
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Engineering Notes 


INDUSTRIAL 


BIG WOOL FACTORY.—The South Manchurian Railway is building a 
big wool factory in Kalgan, it is reported. A large quantity of wool has 
already arrived from various parts of Mongolia for the new mill. 


JAPANESE IMPORTS.—The prohibition on Japanese imports in 
Australia will be lifted temporarily to permit the entry of goods ordered before 
July 9. 

This concession has been made for the purpose of maintaining employ- 
ment in Australia. 


COPPER CABLKI SALK. < street railways is 
marked in the sale of six million pounds of copper P & L power cable to the 
Harvester Metal Inc., /&mpireState Building, New York City. W.J. Sullivan, 
for many years associated with the United States Steel Corp.,is vice-President 
of Harvester Metal Inc. 


THE “EWO” BREWERY.—-The new 
will be completed shortly. Built under the direction of Jardine, Matheson 
& Co., Ltd., it embodies the most up-to-date equipment in a modern building 
of nine storeys. Situated on Tinghai Road, Yangtszepoo, the brewery com- 
prises under one roof a complete brewing, storage and bottling plant, so 
compact as to secure both efficiency and economy. The layout of the equip- 
ment marks a definite advance that enables the various processes to be carried 
out with the minimum of handling. 


““Ewo” Brewery at Shanghai 


RAILWAYS 


LUNGHAI RAILWAY EXTENSION.—The westward extension of 
the Lunghai Railway has been finally decided upon. The new line will start 
from Paochi and terminate at Chengtu, the capital of Szechuen. A site for 
locomotive workshop has been fixed at Sanchiao station, west of Sian. Work 
on the factory will begin this spring, with Belgian capital of $5.000,000. 
The factory will be the largest on the western section of the Lunghai Railway. 


RAILWAY BUTILDING.—Chinese reports indicates that the project of 
constructing a railway between Tientsin and Shihchiachwang has replaced 
the proposed railway connecting Tsangchow and the latter city. Terms of 
contract to be concluded with the Japanese regarding capital and construction 
materials for the new line are being discussed. The Chinese authorities favor 
the Tientsin-Shihchiachwang railway, which will be 65 kilometers longer 
than the line originally contemplated, and it will have better through traffic 
facilities. Light months’ time and $20,000,000 are said to be required to 
complete the railway. 


COMMUNICATIONS 


SHANGHAI TO LONDON.—Mr. N. Belcher, a well-known. business- 
man of Geelong, Australia, travelled from Sydney on the s.s. Tanda en route 
to Japan. From Japan he came to Shanghai on the s.s. President Grant 
arriving on November 24; thence travelled by C.N.A.C. plane to Hongkong 
on November 26, and left by the Imperial Airways on the following day, 
arriving in London on December 7. 


TOKYO-YOKOHAMA HIGHWAY.—Construction of the 11.6 mile 
automobile highway between Tokyo and Yokohama has been inaugurated 
with elaborate ceremonies. The highway, which will cost Y.13,000,000 and 
take six years to build, is expected to save motorists more than 30 minutes 
between the two citics. Seventy-two feet wide in Kanagawa Prefecture 
and about 10 feet wider in Tokyo, the highway will be divided into three 
sections throughout by a double avenue of trees and the central section, 
which in Tokyo will measure 40 feet, will be reserved for high-speed traffic. 


TOKYO SUBWAY ENTENSIONS.—Tokvo Subway Company has been 
planning to open tube between Shimbashi and Shinagawa, a distance of more 
than five kilometers, and arrangements have now been made with the Keihin 
Electric Line to start the work. For the purpose the Keihin Subway Com- 
pany is to be founded with a capital of Y.10,000,000. Work on the subway 
is expected to start carly this spring and the line to be opened in the first 
part of 1938. An extensive merger of the Tokyo Subway Company ; Keihin 
Subway Company; the Keihin Electric Trolley Company, and the Shonan 
Electric Trolley Company is then contemplated. The new company will be 
capitalized at Y.76,000,000 and will become one of the largest electric trolley 
companies in Japan. On completion of the subway between Shimbashi 
and Shinagawa, the 83 kilometer section between Asakusa and Uraga in 
Kanangawa Prefecture will have through service. 


AVIATION 
NEW AIR ROUTES .—Four new air routes, with a total length of 
1,798 kilometers, was opened to traffic by the Japan Air Transport Company. 
The new lines will link Tokyo with Osaka, via Toyama ; Tokyo with Niigata ; 
Osaka with Masuye, via Tottori, and Osaka with Kochi, via Tokushima. 
Together with other lines operated by the concern, the total length of routes 
under its control will reach 8,000 kilometers. 
Five lines operated by other firms and the 1,650 kilometer ‘‘ loop ”’ 
line to Kyushu, the toal length of Japan’s air routes will thus slightly exceed 
10,000 kilometers. : 
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HIS gigantic 950-B, 
f fiteetines dragline, 
shown operating in Brazil, 
’ is the world’s largest, weigh- 
. ing 1,150 tons, carriesa 250- 
: foot boom, and operates - 
’ with a12 cubic yard bucket. 
Built by the world’s largest 
- manufacturer of excavating 
equipment, famed the world 
over for leadership, this 
mammoth excavator is the 
last word in modern en- 
gineering design. Bucyrus- 
| Erie builds a complete line 
of all sizes and all types of 
modern excavators noted 
for outstanding performance 


and operating economy. 
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BUCYRUS - ERIE 


EXCAVATING, DRILLING, AND MATERIAL HANDLING 
EQUIPMENT...SOUTH MILWAUKEE. WISCONSIN, U.S.A. 
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BEST STEAMING COAL IN 
THE FAR EAST 


OUTPUT OF MINES, 8,200,000 TONS 


Togo Shaft Mine, Fushun Collieries 


A new coal pier handling 3,800,000 tons of coal for Export and 
Bunker Supply is now in operation at Kanchengtsu, across the bay 
from Dairen. Four 8,000 ton vessels can be accommodated at one 
time and loaded by boom conveyors at the rate of 900 tons per hour 
from each conveyor. A coal storage yard with a capacity of 3,000,000 
tons guarantees quick dispatch. 


Depots: Dairen, Port Arthur, Newchwang, Tientsin, Tsingtau, Tsurumi 
Agencies: Chefoo, Manila, Batavia, South Seas, Moji, Takao (Formosa), Nagoya, 
Shanghai, Sourabaya, Singapore, Osaka, Hongkong, Penang, Yokohama, 
Niigata 
Also Sulphate of Ammonia, Fire Clay, and Talc 


Pamphlets and Particulars gratis from any oj the above Depots 
and Agencies, and from the 


MINING DEPARTMENT : 


South Manchuria Railway Company, Dairen 
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Shippers of rice in 1935 paid Hongkong owners £950 a month for 
4,700 tonners, £900 a month for 4,200 tonners, delivery at Bangkok 
and re-delivery at Singapore or Hongkong, on a time charter basis. 

In June, 1935, several Chinese and British steamers returned 
to Shanghai in ballast after having waited in Hongkong for weeks 
without employment. Sixteen steamers of all sizes, with a total 
dead-weight of 55,100 tons, were in Hongkong harbor at the end 
of June, 1935. But by the end of October, 1935, the unemployed 
tonnage was reduced to a single Chinese steamer of 2,300 tons dead- 
weight. 

Incidentally, it may be mentioned that a portion of the Boxer 
indemnity funds, remitted to China by the British Government, 
was spent on purchasing new steamers owned by the Chinese Go- 
vernment. The British taxpayers, it may be remembered, presented 
the Chinese Government with a sum totalling £11 million sterling 
a few years ago. The general condition was that the money was 
to be spent on education, railways and industrial plant for China. 
All expenditure on materials imported to China (purchased out of 
Boxer funds) was to be in Britain. The new Chinese-owned ships 
were, it is true, built in Britain, but they compete with British- 
owned ships in the Far East. Many British owners feel that the 
money should have been used for other purposes, such as railway 
materials. 


Aerodrome Lighting Equipment 
Developments 


(ee research has been taking place for many months 
past with regard to Aerodrome Lighting Equipment, and 

recent developments of apparatus for this purpose by The 
General Electric Co., Ltd., for use cn home and overseas aerodromes 
are of interest. These are linked up primarily with the making of 
all aerodromes safer for night flying, and for providing route direc- 
tion beacons between one airport and another. 

The equipment comprises beacons, floodlights, boundary and 
obstruction lights, wind directional indicators and control tower 
equipment. 

Among the important aerodromes in this country equipped 
with G.E.C. Aerodrome Lighting Equipment during the past year 
are those at Gatwick, Gravesend, Leicester, Rochester, and Jersey, 
while overseas aerodromes have been equipped at Hongkong, 
Penang, Salisbury (Rhodesia), Singapore, Basrah, etc. 

At Salisbury (Rhodesia) aerodrome, four 9-kw. 9-lamp aero- 
drome landing floodlights have been installed, which are capable of 
being rotated by remote electrical control from the control tower. 
The floodlight units are each rotated by a 3-h.p. motor which 
is coupled to the floodlight through gearing and drives it at a speed 
of 2r.p.m. This slow speed is necessary so that the unit may 
be rotated through an angle of a few degrees. Limit switches are 
provided at each end of the 180° travel of each floodlight. 

A recent addition to the range of G.E.C. aerodrome lighting 

equipment is a 24-in. diameter rotating route beacon. This is a 
searchlight type of beacon employing a 24-in. optically-worked 
parabolic reflector throwing a narrow angle beam just over the 
horizontal plane, and an auxiliary beam up to 25° above the horizon. 
In addition, the beacon is mounted on trunnions so that the angle 
of the beam can be adjusted to suit local conditions. It is driven 
by a }h.p. motor and the light source is a 1,500 watt Class 
A.l. Osram projector lamp fitted with a pre-focus cap, so that 
lamp replacements can be effected without the need for refocussing 
the optical system. A standby lamp is also provided which 
automatically comes into operation in the event of the service lamp 
failing while the beacon is alight, and at the same time a warning 
bell and lamp are actuated alongside the beacon to indicate to the 
maintenance staff that a lamp has failed. Beacons of this type 
are being supplied to the Australian Government. 
_ At Singapore and Jersey aerodromes, 6-kw. 6-lamp aerodrome 
landing floodlights are being installed. These floodlights are fitted 
with weatherproof housings, sufficiently large to allow an operator 
to enter and carry out maintenance work. The housings are built 
up of moulded sections of an asbestos material, bolted together and 
sealed between the joints with a special cement. They are 
cylindrical in shape and are covered by a conical roof on which is 
mounted an obstruction light. In the case of the units for Singa- 
pore, where tropical heat is experienced, exhaust fans are fitted to 
assist ventilation. 


Large Chinese Orders for Britain 
(Continued from page 177-178) 


Special care has been given to the mechanical apparatus con- 
trolling the filters, and little, or nothing, has been left to manual 
control. Automatic gear of the most modern design will be provided 
for, and all twelve filters will be controlled and manipulated from 
one central master control table. 

Independent control of each filter will also be obtained as 
desired, and automatic indicating apparatus shows the attendant 
the continous performance of each unit. In addition to reading, at 
sight, the condition of each filter while in operation, the amount of 
water passing will be indicated on a chart kept for reference and 
for the maintenance of official records. 

These charts make a true record during every 24 hours of the 
day, each day having its own chart: thereby indicating to the 
officials in charge the exact amount of water passing at any period 
of the day. By this means the condition of the filter bed may be 
charted and adjustments made accordingly. 

Particular attention has been paid to sterilizing the water, 
passing from the pumping station into the city. Special apparatus, 
similar to that used in all modern waterworks will be installed to 
control the chlorine gas, which is mixed with the water in small 
quantities but sufficient to kill all harmful bacteria. Duplicate 
sets will be provided to ensure a constant supply, in case one plant 
is stopped for repairs. 

In addition to the equipment described above, a 42 inch 
diameter supply main will be laid direct from the new filtration 
plant to the hill reservoir. This main will be connected to the 
piping system now in use in the city, and at the same time will 
adjust the storage of water in the reservoir and maintain a steady 
pressure when excessive demands are made by water consumers. 

It is learned that the structural designs are now well advanced. 
As Messrs. Malcolm & Company have, within the last few months, 
completed an important water filtration contract for the Macao 
Waterworks Co., all plant required for the erection of this new 
project will be available for immediate use. 

The whole of the work will be carried out in the short space 
of one year, thereby ensuring an adequate supply of water before the 
summer of 1988. 


Railway Materials 


Following shortly after the announcement of the above-men- 
tioned contracts, news was released on December 2 last, that an 
agreement involving the purchase by China of £900,000 (Chinese 
$15,000,000 approximately) worth of British railway material had 
been initialled by Messrs. Jardine, Matheson & Co., Ltd., and the 
Nanking Ministry of Railways. 

The material covered by this agreement will be used to equip- 
the new Kingkan line, which is to connect Nanking with the 
Canton-Hankow Railway. 

The transaction is being financed jointly by the Hongkong 
and Shanghai Banking Corporation and the British Boxer Indemnity 
Trustees, and the whole equipment will be purchased through 
Jardine, Matheson & Co., Ltd. 

On top of all: this came the announcement that the contract 
signed between Messrs. H. H. Brassert & Co., of London, and the 
former Kwangtung Provincial Administration (under General 
Chen Chi-tang) had been made valid by the Nanking Ministries of 
Industries. This particular agreement covered the construction of 
a large iron and steel plant and involved the large figure of 20,000,000 
Chinese dollars. 

The terms of the original agreement called for the construction 
of the plant at Tung Long, four miles from Canton on the right bank 
of the Pearl River ; but the Central authorities, after their assertion 
of authority over the former Kwangtung regime, considered that 
Tung Long, while being a convenient location from the point of view 
of transport, is vulnerable from the angle of national defence. The 
exact site will shortly be decided upon, as the Nanking Government 
realize that China cannot keep on depending on imported iron and 
steel for her factories and arsenals. It is also understood that 
Messrs. Brassert & Co., are also prepared to extend credit facilities 
for this project. 

The signing of these important contracts is a step further in the 
direction of Sino-British co-operation. J'inance—as outlined above 
—has been derived almost entirely from British sources in Hongkong, 
and with this close friendship between the two major cities in 
south China, a firmer understanding is expected to materialize. 
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Rolling Stock for Chinese Railways 


British All-Steel Cars Delivered 


The Far Kastern Review reported recently in its Engineering 
Notes that a number of all-steel coaches, purchased in Great Britain, 
had been landed at Lienyun Harbor and sent forward by Lunghat 
Railway to Chengchow thence to be forwarded over the Ping-han Line 
to Hankow for delivery to the Canton-Hankow Railway. Below is 
given a detatled description, from Modern Transport of the coaches in 
question. 


APID progress is being made towards the completion of 
thirty-four all-steel coaches which the Birmingham Rail- 
way Carriage and Wagon Co., Limited, of Smethwick, 
are constructing for the Canton-Hankow section of the 

Chinese National Railways, nineteen of the vehicles having already 
been shipped, and work on the remainder being well in hand. The 
coaches—the order for which was placed by the Chinese Govern- 
ment Purchasing Commission—are being constructed under the 
supervision of Messrs. Sandberg, consulting and inspecting en- 
gineers, of 40 Grosvenor Gardens, 8.W.1, and comprise third class 
sleeping cars (4), second class day cars (5), baggage and guards’ 
vans (5), baggage and mail vans (5), first class dining cars (5), first 
class sleeping cars (5), and second class sleeping cars (5). 

The sleeping cars and day cars are of the vestibule type and 
have a length over vestibule end-plates of 74-ft. 64-in., a length 
over vestibule end-pillars of 72-ft. 5-in., a length over body end- 
posts of 56-ft. 103-ia., and a length between bogie centers of 51-ft. 
10-in. The baggage and guards’ and baggage and mail vans and 
the dining cars are of the non-vestibule type, and have a length 
over gangway face plates of 68-ft. 11$-in., a length over body 
end-posts of 66-ft. 78-in., and a length between bogie centers 
of 48-ft. 68-in. The following leading dimensions are common 
to all cars :—- 


Width over bodyside panels 10-ft. 14-in. 


Width over roof. = F 10-ft. 54-in. 
Height of rail to center of coupler 3-ft. 6}-in. 
Bogie wheelbase 8-{t. 

Journals a a 10-in. by 54-in. 
Centers of journals os 6-ft. 5-in. 
Diameter of wheels on trea 3-ft. 33-in. 


Underframe and Bogies 


The underframes are constructed of mild steel rolled sections, 
plates and pressings, the headstocks being made up of channels 
and fabricated members to accommodate the buffing and draw- 
gear and to receive the main end-framing joints. “ Pitt” type 
couplers, with a stem centering device, and “ Bradford ” draft gear, 
with the “Farlow” two key attachment, are provided for, one 
set only being supplied. The remaining sets are being fitted abroad. 
Westinghouse air brakes are fitted, with suitable size cylinders for 
each type of car, whilst hand-brakes are also provided, these, in 
the case of the vestibule cars, being of the ratchet type operated 
from the vestibule. The handbrakes of the non-vestibule cars are 
operated by means of hand-wheels. 

Each car is mounted on four-wheel bogies of the equalizing 
beam type. The bogie frame is constructed of rolled steel sections 
and plates, strongly kneed and riveted together, and axle-boxes of 
‘“‘Tsothermos ” type are provided. The bolsters are mounted on 
quintuple type elliptical springs with swing link suspension from 
the cross-bars, and the loads are transmitted to triple helical side 
springs mounted on the equalizing beams. The wheels are of the 
solid rolled type. 


Structural Equipment 


All cars are fitted with metal diaphragms having laminated 
springs at the top and helical springs fitted to plungers in the under- 
frame below. The vestibule cars are fitted with spring-hinged flap 
doors with automatic locks, fitted over the vestibule steps to form 
a complete floor when the vestibule side doors are closed. The 
gangways are provided with spring roller curtains with special 
handle fasteners which automatically release in the event of the 


coaches being uncoupled whilst the curtains are still connected. 
Hinged pantograph tailgates are fitted on the vestibute cars only, 
the non-vestibule stock having body end-doors. 

The floors, except those of the baggage and guards’ and bag- 
gage and mail vans, are made of galvanized dovetail steel sheets 
and are riveted to the underframe and overlaid with fireproof 
flooring material. The floors of the baggage and guards’ and bag- 
gage and mail vans are of galvanized steel sheets riveted to the 
underframe and overlaid with timber stringers and a double layer 
of timber boards, the baggage compartments in each case being 
also provided with floor slats. The lavatories of these particular 
cars are provided with galvanized dovetail sheets and _ fireproof 
flooring as for the other cars. The first class sleeping cars and the 
saloon, corridor and cashier’s rooms of the dining car are carpeted, 
whilst the floors of the kitchen and pantry of the dining cars 
are fitted with maple slat floors arranged in frames for easy removal. 
All cars are fitted with ‘‘ Alpax ’? metal window frames and with 
“ Beclawat ” type lifting light frames complete with spring balance 
gear and sliding in silent channel runs. Similarly, all cars are fitted 
with ventilators of the “ Airvac ”’ type, fitted in the ceilings, and 
are provided with “ hit-and-miss ” regulators. Heating is effected 
by means of ‘ Vapor” type equipment supplied by Gresham and 
Craven, Limited, and J. Stone and Company’s electric lighting and 
fan equipment is provided in all cars. 


Interior Arrangement 


Each third class sleeping car is divided into nine open com- 
partments, eight compartments having accommodation for eight 
passengers and one compartment having accommodation for five 
passengers, the berths being so arranged as to collapse and form 
a day car when necessary, in which case the extreme upper berth 
forms a luggage rack for day use. Each second class day car has 
one main saloon with two men’s lavatories at one end and a women’s 
lavatory and a locker at the other end. The saloon compartment 
has accommodation for 82 passengers and is fitted with 19 double 
seats, each seating four passengers, and three single seats, each 
seating two passengers, arranged on each side of the car with a 
central gangway. Each seat is made up with a polished teak end, 
well-sprung seats and backs covered with “ Rexine.”’ Small tables 
with aluminium angle edges painted to match the interior of the 
car, and with the tops covered in ‘“ Rexine,” are arranged on the 
bodyside of the main compartment and are removable. 

Each baggage and guard’s van is divided up into one main 
baggage compartment with lavatory at one end, and a guard com- 
partment and a train men’s room at the opposite end, with a 
corridor the whole length of the van on the one side. Access to 
the baggage compartment is by means of sliding doors from each 
side of the van, the corridor partition being provided with a sliding 
door exactly opposite to the body side sliding doors. The guard’s 
compartment is provided with two berths covered with “* Rexine,” 
the upper berth arranged to hinge down to form a seat back for 
day use. A table is provided, above which is arranged a cupboard. 
Entrance to the guard’s compartment is by means of a steel sliding 
door from the corridor. The train men’s room is arranged at the 
end of the van, adjacent to the guard’s compartment, and has 
bodyside entrance doors on both sides of the car in addition to 
access from the corridor. A bench is provided transversely, and 
fixed to the guard’s compartment partition, and a folding seat is 
fixed to the bodyside at the corridor side of the compartment. 
Steel tool boxes are fitted in each body-end corner of the com- 
partment. The baggage and mail vans consist of a baggage com- 
partment at one end, an office in the center, a lavatory at the 
opposite end, and a mail compartment between the office and lava- 
tory, a corridor being arranged along the whole length of the van 
on the one side similar to the baggage and guard’s van. The office 
compartment is provided with two berths, well sprung and up- 
holstered in ‘“‘ Rexine,” with the upper berth arranged to hinge 
down and form a seat-back for day use. The mail compartment is 

(Continued on page 207) 
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The “Kofler” Automatie Train Blocking System 


ur of Austria, it appears, has come a device fer which 

railway men all over the world have been waiting. This 

device is the invention of Mr. George Kofler, and_ its 

purpose is to prevent automatically disasters and wrecks 

which otherwise would be inevitable after trains have passed safety 
blocks. 

The specialist in railway safety appliances is aware that on 
occasions not to be avoided, and in 
view of general technical development, 
existing signals will not be adequate 
unless it is possible to reduce, to a 
minimum, the responsibility of the 
engine driver for the observation of 
signals. The hazard which, year after 
year, causes inevitable railway accidents 
can be eliminated it is believed, by 
reliable automatic transmission to the 
running train of the signals. 

It is impossible to enumerate here 
all experiments which engineers have 
made in long years of painstaking work 
to master this problem, so simple in 
principle. It is an old axiom in engineer- 
ing that simple things are attained via 
complicated things. Thus, with regard 
to fundamental design, electro-magnetic 
systenis or contact making ramps, such 
as those used hy the Japanese railways, 
are excellent. But looking at the 
Japanese State Railways disaster record 
gives proof of the fact that half a dozen 
of accidental causes are sufficient to 
entail serious disaster. It is evident that 
subsequent investigations do not result 
in stating the actual failure of the signals. 
It is just that “‘ various circumstances ” 
which, for want of clearness, can no 
more be discerned have been the cause 
of accidents. 

Permanent way and vehicles have 
attained a stage which allows the rail-; 
way successfully to compete with aero-4 
planes and automobiles. Besides, the railway can always claim to 
offer more comfort and greater independence of atmospheric con- 
ditions. But, there should be a fair average safety. 

For instance, terrible accidents on the newly completed Canton- 
Hankow Railway made headlines at the end of last and beginning of 


A side-view of the 


SE 


General view of a line, equipped with the ‘‘ Kofler’’ safety 
device 


‘* Kofler ’’ 
blocking system, built in the existing signal- 
ling device 


this vear. According to reports of one of these fatalities, a mixed 
train of 24 cars proceeding northwerd was forced to stop near Taping- 
lee, when the load proved too heavy for the two engines to pull up 
a grade. The train then was cut into two sections, the first part 
proceeding up the grade. Strict instructions had been given the 
engineer of the second section not to move until he saw the sign the 
track was clear. The 12 coach load, however, apparently proved 
too heavy for the engine of the first 
section and the engineer was forced to 
leave four cars on a slope intending to 
pick them up later. 

Meantime, the second — section, 
believing the track to be clear began 
moving upgrade, the four cars, apparent- 
ly jarred loose by the vibration, came 
rushing downhill and piled headlong on 
to the engine. 

The Canton-Hankow Railway con- 
struction had been pushed to completion 
with feverish efforts which included the 
intreduction of nightwork, and the resort 
to temporary. structures where the 
permanent ones would entail greater 
length of time. So, the completion of 
the line did not mean that the line, as a 
whole, was ready and fit for normal 
traffic. In the haste to have the track 
linked up, thoroughness had to be sacri- 
ficed for speed. Besides, the facilities 
of the railwav hal been stretched to 
almost breaking point by the necessity 
to move more than 500,000 men north- 
ward from Kwangtune following the 
Kwangsi situation. Hven so, some of the 
accidents might have been avoided had 
there been a reliable safety appliance. 

It is foreseen that railwavs in other 
countries will undergo the same exper- 
ience with the electro-magnetic train 
blocking system as have already occurred 
on a number of American railways. The 
electro-magnetic system is a product of 
the laboratory and has proved useful on shorter lines, thanks to 
careful operation by reliable, trustworthy staffs. However, when 
the electro-magnetic block system is applied to long distances, it 
is found that complete dependability cannot be ensured. Here 
appear influences which, in America as elsewhere, definitely could 
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‘*Kofler ’? apparatus, as in service on the Italian Nord-Milan 
Railway 
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always proved _ satis- 
factory. The  Kofler 
mechanical system is a 
well designed, clear and 
simple lever transmitting 
system which is built 
into existing signalling 
devices without requiring 
material alterations of 
the plants, insertion of 
complicated line systems 
or electric energy, whilst 
electric reply bells can be 
easily provided for. The 
lever arm may be fitted 
to the signal or to a 


separate mast. It has 
a swinging movement 


operating with the signal. 
A sliding bow at its head, 
when the signal is at 
danger, makes contact 
with a device projecting 
sideways from the roof 
of the locomotive or 
motorcoach, which sets 
the brakes working, no 
matter what the speed 
or the driving system of 
the train, the receiver actuates the brake and 
the sounding of a luminous warning signal to the 
driver. . 

Due to suitable, ingenious padding of the 
levers and the transmitting mechanism to the 
engine, the speed of the running train is of no 
consequence for the strain on the parts concerned. 
One knows, however, nowadays, the materials 
which are allowed to be subjected to special 
mechanical stresses. But even these mechanical 
stresses offer no peculiar problem with the Kofler 
signalling system. It has been mentioned herein 
that the lever attached to the transmitting post 
and th receiving stirrups on the engine are so 
design « that the mechanical stress is of no 
consequence even at present-day high speeds, 
This has also been proved by the tests made on 
the Itatian Nord-Milan railway, where the system 
operated equally satisfactorily and undisturbed at 
a speed of 93 miles per hour when subjected to 
tests on the Italian State Railway. Many Official 
records testifying to the dependability and 
strength of the Kofler device are available. 
The majority of Technical journals—referring 
particularly to leading English journals, such as 
Railway Gazette, Railway Engineer and Locomotive and Wagon 
Review ; and to the official journal of the Italian State Railways 
Rivista delle Comunicazioni Ferroviarie ; Technisch Maandblad of 
the Netherlandish State Railways; Dansk-Togtidende; leading 
French engineering reviews as T'echnica, Les Transports Modernes ; 
Sciences et Voyages; Science et Monde; and leading German Railway 


The warning device for Kofler’s mechanical Train control system as installed 
in the engine 


Sketch, showing the different 
phases of action of the apparatus 


engineering review Gleis- 
technik und Fahrbahnbau 
etc..—have all endorsed 
the mechanical signalling 
system invented and 
designed by Engineer 
Kofler. Thus a con- 
siderable number of 
specialists have spoken 
in favor of it. 

It seems well-timed 
to make tests of the 
Kofler signalling system 
in the Far East, to the 
end that a factor of great 
insecurity of the railway 
service may be elimi- 
nated. The mechanical 
transmission of signals is 
all the more justified 
since.a single device costs 
only about a tenth or 
twentieth part of the 
amount necessary to 
purchase an __ electro- 
magnetic device, or an 
electro-optical appliance. 
Individual interests must 
here be resigned and 
general requirements met. The railway is an 
essential means of communication and railway 
safety service should be modernized to the 
greatest possible degree. 


British Engineers’ Association 


Handbook 


The recently published ‘The British 
Engineers’ Association Classified Handbook of 
Members and Their Manufactures,” 1937 Edition, 
has been received by The Far Eastern Review. 
The object of this Handbook is to establish a 
closer contact between Buyers overseas and the 
Engineering firms which are members of the 
British Engineers’ Association. It is hoped to 
_ achieve this object by spreading more widely a 
“—« knowledge of their products and facilitating the 
direct transmission of orders and enquiries to 
them by providing, in concise but clear form, the 
information required for that purpose, 

When special circumstances make it more convenient, en- 
quiries may be addressed to the Association, which undertakes to 
transmit them to any particular firm or firms that may be indicated 
or alternatively it may be left to the Association to communicate 
the enquiry to selected member firms most likely to be able to 
fulfil the stated requirements. 


British Locomotives on Canton-Hankow Railway 


In the case of the new 4-8-4 giant locomotives which were 
recently imported into China from Great Britain for operation on 
the Canton-Hankow run, British builders were confronted with 
the problem of designing an entirely new type of engine. 


Heretofore, English designers had been accustomed to meet 
the ever-growing demand for more powerful locomotives by re- 
designing existing engines, but in the case of this type of locomotive 
had to draw up an entirely new design. The Chinese Ministry of 
Railways’ engineers specified that the locomotives should be 
capable of pulling trains of 700 tons, or fifteen cars each of a loaded 
weight of about 45 tons, at a maximum speed of 50 miles an hour on 
level ground and at from 15 to 20 miles an hour on a | in 75 grade. 
At the same time, the locomotives had to be suitable for the handling 


of freight trains of over 2,000 tons at about 20 miles an hour on 
ruling grades which averaged 1 in 200. 

The power of any locomotive was absolutely dependent on 
the power of the boiler, which limited the capabilities of an engine, 
especially on long grades or at high speeds on level ground. For this 
reason, the designers had to provide the largest boiler possible, and 
in modern engineering practice the tendency was to design the 
locomotive round the boiler. 

At the same time, it was necessary that the axle load be kept 
down to the minimum, and every possible method of reducing 
weight was resorted to by the designers. The thickness of the 
boiler shell was reduced by using high tensile steel ; hollow axles 
were used in the coupled wheels; built-up, welded construction 
replaced castings wherever possible and practicable ; tubing was 
used for all control rods ; aluminium foil was used for lagging the 
boiler ; and the tender was of all-welded construction. 
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The Chien Tang River Bridge 


By T. E. MAO, Dr. ENG., Engineering Director, in The Quarterly Review of Chinese Railways 


(According to ancient Chinese legend the dieties of the Chien Tang River, in Chekiang, became angered at man and 


as a punishment decreed that the Chien Tang River might never be spanned by the hand of man. 


Superstitious Chinese 


attributed a number of accidents that occurred when the Chien Tang River bridge was in course of erection to this 


ancient curse. 
of building it is nearly completed. 


structure was carried out by the well-known Danish engineering firm of Messrs. A. Corrit of Shanghai. 


Its power evidently has now lapsed, however, for the great structure now spans the stream and all the work 
While the work involved several contracts the major portion of the building of the 


This Danish 


jirm built the fifteen main piers for the structure and, as sub-contractors for Messrs. Dorman Long, assembled and erected 


the steel work of the main spans). 


T is of timely interest to review the progress of the work 
on the Chien Tang River Bridge, as the scheduled completion 
dateis now rapidly drawing near. Because of its importance 
to the national railway and highway systems of the country, 

serving as a connecting link between Shanghai and Canton on the 
rail and between Nanking and Foochow on the roads, more than 
ordinary publicity has been attached to this work ever since its 
commencement on November 11, 1934. It is gratifying to note 
after struggling against nature for the past two years that the tech- 
nical success of the entire scheme is now definitely assured. 

The Chien Tang River, world famous for its bore, is one of 
the principal water-ways in the southeastern provinces of China, 
traversing through lands noted for their wealth and dense popula- 
tion. From time immemorial the land traffic across the river has 
been extremely heavy, especially between the cities of Hangchow 
and Shaoshing, situated near the head of the estuary where the 
river opens into the sea in the shape of a wide funnel. Far exceed- 
ing in width the Yangtze River at Nanking or Hankow, but ob- 
structing almost the same amount of traffic across, the barrier of 
Chien Tang to the development of Hangchow and Shaoshing, and 
consequently the adjoining areas, has been most deplorable. Take 
the ferry at Hangchow, for instance, where about 20,000 people 
cross the river daily, there are the problems of the great length of 
the jetties—totalling about three kilometers, and the safety measures 
against wind and tides. Even with the utmost care in maintaining 


the service, the discomfort and delay experienced by the populace 
is inestimable. Prior to the introduction of modern communica- 
tion systems into the Chien Tang territory, however, this great 
inconvenience was still not a very serious objection. With the 
construction of the many new railway lines—Chekiang-Kiangse 
Railway, Canton-Hankow Railway and the Hangchow-Tsaongo 
Section of the Shanghai-Hangchow-Ningpo Railway the situation 
began to change rapidly, and considering further the quick develop- 
ment of the national highways that cross the river, the necessity 
of a bridge at Hangchow became at once a problem of great im- 
portance. It is a problem because the demand for such a bridge 
was apparent even two or three decades ago, but the great width 
of the river and the unusual foundation difficulties proved for many 
years too big a task to accomplish, and there had been a popular 
belief that to build a bridge across Chien Tang was “ impossible.” 
It was not until the latter part of 1933, that a Commission was 
organized to study the project and prove that such an undertaking 
was entirely feasible. 

Various schemes and designs, both engineering and economic, 
were studied and compared, and a final plan was worked out to 
suit the financial resources available. Through the untiring efforts 
of Mr. Tseng Yang-fu, then the Commissioner of Construction of 
Chekiang Province, and now the Vice-Minister of Railways, sufficient 
funds were raised in the course of a year, and an agreement was 
made between the Ministry of Railways and the Chekiang Pro- 


Bird’s eye view of the Chien Tang 
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vincial Government to build the bridge as a joint enterprise. At 
first, the cost of the structure, five million dollars, Chinese National 
Currency, was to be borne equally by the two parties, but after a 
revision this year, the Ministry undertook to share 70 per cent of 
the cost, leaving 30 per cent to the Province. The Ministry’s share 
of 34 million dollars was raised through the Shanghai-Hangchow- 
Ningpo Railway Completion Loan, underwritten jointly by the 
China Development Finance Corporation and the British and Chinese 
Corporation. The Province raised its 14 million dollars through 
the banking group represented by the National Commercial Bank 
of Chekiang. 

After approving the designs of the Commission by both the 
Ministry and the Province, tenders for the bridge were called in 
April of 1934, and the Commission was reorganized into an En- 
gineering Office to take charge of the construction. There were 
17 tenders filed, and these were opened on August 22, 1934. The 
firms participating in the competition may be classified according to 
nationality as follows : Chinese nine ; German four; English, French, 
Denmark, Czechoslovakia, one each. After thoroughly studying the 
tenders by the Joint Committee of the Ministry and Province, the 
following contracts were awarded to four different firms : 

For North Approach <3 

For South Approach .. si 

For Steelwork of Main Spans 

For Piers of Main Spans 


Eastern Asia Co. 
Hsin Heng & Co. 
Dorman Long & Co. 
Aage Corrit. 

Materials and equipment began to arrive early in 1935, with 
the construction progressing slowly at the start but gaining speed 
everyday until it was in full swing shortly after. 


General Description of the Bridge 


The bridge is located near the Zahkou station of the Shanghai- 
Hangchow-Ningpo Railway, and is about seven kilometers south 
of the business section of the city of Hangchow. It crosses the 
river in a north-south direction, and is at the narrowest and more 
permanent section of Chien Tang in the neighborhood of Hang- 
chow. It has a total length of 1,400 meters consisting of (a) 16 
spans of 67 meters each over the river channel, (6) 235 meters in 
the north approach and (c) 92 meters in the south approach. The 
structure has two stories—‘“ decks,” the upper one is for a six meter 


ao Sear 


River Bridge when completed 


roadway and two I} meter sidewalks, while the lower one is for a 
standard gauge single track railway. The clearance under the 
bridge at mean water level is nine meters, and the grades are 0.33 
per cent on the railway and four per cent on the roadway. The 
bridge is designed to carry simultaneously standard loading 
(Cooper’s E-50) on the railway and 15 ton truck on the roadway, 
with heavy crowds on the sidewalks. All the design features conform 
with the “ Chinese Government Railways’ Specifications for Steel 
Railway Bridges.” 

Marn Spans.—The superstructure of the main spans consists 
of steel trusses of the Warren Type, six meters wide and 104 meters 
high, supporting the railway track at bottom and the roadway 
deck of reinforced concrete on top. Chromium copper steel, noted 
for its high strength, is used for the important parts of the structure, 
which is made and fabricated in England, with the exception of 
stringers which are fabricated in Shanghai. All the steelwork has 
to be carefully inspected during the processes of rolling, fabricating 
and assembling. After arrival at the site, the steel parts are assem- 
bled again and riveted to form a complete span of the bridge. 
Span by span are thus erected and temporarily stored on a timber 
jetty, which extends 100 meters into the river. As soon as two 
adjacent river piers are ready, one steel span is lifted up by pontoons, 
and floated to site. By means of hydraulic jacks and by making 
use of the tide, the spanis put on the piers and adjusted into position. 

Main Piers.—The substructure of the main spans consists of 
fifteen piers of reinforced concrete, each three meters by 10 meters at 
top and varying from 26 meters to 34 meters in height. These 
piers have to penetrate very great depths of fine silt and sand 
before reaching the bed rock which slopes downward from north 
to south where it is 45 meters below the river bottom. As the 
piers have to rest on rock, unusually deep foundations have to be 
executed to ensure the safety of the structure. It is of interest to 
note that a large number of the piers has such a great mass that 
the vertical depth from the surface of the roadway to the bottom 
of the pile foundation is no less than 70 meters—a distance even 
greater than the horizontal span length between two adjacent piers. 

In order to secure the most economical design, five piers on 
the north side are made to rest on rock and ten piers on piles. Tim- 


ber piles of 30 meters Iength are used for nine piers, 160 in each, 
while reinforced concrete piles of shorter lengths are used for the 
remaining one. 


The piers are “sunk” to the rock or piles by 
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“Pneumatic Caissons.”” The ‘‘ Caisson,” 12 
meters by 18 meters in area and six meters high, 
is the bottom seat of a pier the upper part of 
which is called the “ shaft.’”’ The caisson is first 
lowered to the river bottom with the shaft built 
on top of it, inside a temporary “crib ” wall 
which is demolished after the shaft stands well 
above the water level. Compressed air is then 
admitted into the caisson so as to keep of the 
water and enable workmen to excavate the river 
bottom inside the caisson. As the caisson slowly 
sinks down due to its own weight, the pier shaft 
is built on top of it, section by section. After 
the caisson reaches the desired depth, it is filled 
with concrete and the shaft finished to receive 
the steel spans. 


APpPpROACHES.—The approaches on the two 
ends of the main spans consist of steel arches 
and reinforced concrete structures. The railway 
deck being at a low level, is carried on earth 
embankment which, on the north side, connects 
up with the present line of the Shanghai- 
Hangchow-Ningpo Railway after deflecting into 
the hills through a curve; and, on the south 
side, connects with the construction line of the 
same railway and the existing line of the 
Chekiang-Kiangse Railway. This linking up 
makes through traffic possible from Shanghai to 


The Chien Tang River Bridge for which the British Firm Messrs. Dorman, 
Long & Co., Ltd., supplied and erected 16 main spans 


Canton by way of the Shanghai-Hangchow-Ningpo Railway, depth into ground as the main piers. Round “ coffer-dams ” of 
Chekiang-Kiangse Railway and the newly completed Canton- 15 meter steel sheet piles are first driven to form an enclosure in 
Hankow Railway, with junctions at Hangchow and Chuchow. which the earth is removed and timber piles of 30 meter length 
Because of the high level of the roadway deck, steel arches are used driven to rock. Capping the piles with concrete, the abutment is 


as supports, so as to avoid high embankment 
and to save the space of land. On the north 
approach the roadway is carried by three steel 
arches, and then by separate concrete trestles 
onto the hillside to join up with the road to 
Hangchow on the right and the up-river districts 
on the left. Similar arrangement is adopted for 
the south approach, except that there is only 
one steel arch span and only one branch to the 
left for connection with the existing highway. 


There are altogether fifteen piers on the two 
approaches, two-thirds of which are on the north 
side. These include the two abutments which 
have to carry the main steel spans also. The 
north abutment is constructed by the process of 
“open caisson dredging,” wherein concrete 
cylinders are cast at ground level, and earth 
inside the cylinders is dug out in open air, 
The water is kept away by continuous pumping. 
As the cylinders sink under their own weight, 
another section is cast on top and the process of 
excavating, sinking and casting is repeated. until 
the cylinders reach rock at the desired depth. 
The south abutment has more difficult problems 
than the north, as it has to go down the same 


First pier from north shore during the earlier stages of the construction use of a “ follower 


gradually built up to the bridge seat. The 
other piers for the two approaches are executed by 
various methods to suit the geological conditions. 


Review of the Progress 


In reviewing the progress of the construc- 
tion of the bridge which has been going on for 
two years, some of the technical problems may 
be recapitulated to gain an idea of the nature 
of the works involved. The chief difficulty lies, 
of course, in the fact that in addition to being 
the deepest foundation among all the bridges 
in China, the pier has to sink through a soil of 

th, the most complicated nature, while facing the 

: tremendous actions of water current, and tide. 
ee Instead of excavating the foundation down- 
TEE wards and then build the pier upwards, thereby 
i subjecting the construction work to a multitude 

of forces for a much longer duration in the 
unstable river, a quick and sure process has to be 
evolved that would enable the pier to be finished 
4 in the shortest time, and obstruct the river to 
End view of steel truss span of the least extent. This is only possible by the 
the Chien Tang River Bridge use of caissons with which the pier is sunk and 
built up at the same time. Since reinforced 

concrete is used for the caisson and the concrete must be 
cast in the dry, a question arises as to the safest way of 
casting the caisson. Further, there are the piers with 
piles under the caisson, and these piles have to be driven 
at the same time while the caisson is being cast. This 
leads to the method of casting the caisson on shore and 
floating it to site after the pile foundation is in shape. 
To transport an object (caisson) weighing more than 600 
tons on land and water and manipulate so it will rest on 
quick-sand (nature of river bottom) exactly in position, is 
some innovation in the art of bridge building. The piers 
with pile foundation have the further difficulty in that 
the piles have to be driven in water before the caisson is 
in place. As the caisson has to be sunk sufficiently into 
the soil to sustain the effect of the deepest scour, the piles 
have to be ‘‘ buried ” far below the riverbed in order to 
come under the base of the caisson. This necessitates the 
” which pushes down the pile through 
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water and mud to its final position and has to be withdrawn there- 
after. There is no trace of the pile in sight while sinking the caisson, 
but one has to fit the other when they meet underground, 12 or more 
meters below the river bottom. This is also an engineering feat. 
During the construction of the piers, six or seven caissons are to 
sink at the same time, and the working program has to be so arranged 
that the use of material and equipment is to their best advantage 
by proper co-ordination. 


For the main spans of the bridge there were discussions con- 
cerning the use of alloy steel. Modern products of high tension 
alloy steel have certainly been gaining favor in bridge construction 
nowadays, but due to the lack of standard specifications, very 
careful studies have to be made in working out the design. It was 
only after making thorough tests and endorsement by prominent 
engineers that chromium copper steel was adopted for this bridge. 
Methods of erection of the spans have also engaged the utmost 
attention of the engineers. If the piers were to be finished in order 
from the two shores towards the center of the river, the simplest 
way would be to erect the 
steelwork by cantilevering 
from the span previously 
in place. The program of 
piers, however, called for 
completion of the same at 
random, and it was not 
possible to erect the steel 
spans in a continuous 
operation by cantilevering. 
Floating method has to be 
used, wherein a complete 
span could be carried from 
the land onto the piers 
irrespective of the order of 
the piers. Considering the 
size and weight of a com- 
plete span and the risks in- 
volved in such work in a 
river of strong current and 
tide, extraordinary mea- 
sures have to be taken to 
carry it out to success. 

The approach spans 
and piers being executed 
on land seem to need no 
special mention. But the 
quick-sand nature of the 
soil into which the piers 
have to penetrate gave 
rise to unusual difficulties 
in excavation and _ pile 
driving. In any open cut 
the soil could be dug down 
only to a certain level, 
below which an ordinary 
attempt to excavate is 
futile, as the soil below 
would immediately come 
up after the superimposed 
layer is removed. Similar- 
ly, in pile driving the resistance is so high that by mere hammering 
there is the risk of bending or breaking the piles. 

It is very evident from the above that in constructing the 
Chien Tang River Bridge there is needed a very large display of 
mechanical equipment, in addition to the technical skill of the 
engineers. By taking advantage of Nature, the caisson is made to 
float by water, the excavation carried on under water by air, and 
the steel span elevated to the pier top by tide, but all these operations 
must depend on mechanical power. And bridge building is a new 
art in China, the more so as to the equipment. Almost all of the 
mechanical devices, floating or on land, have to be specially designed 
and built for the particular use of this job. The advantage of 
cheap labor of this country is, in most cases, more than offset by 
the large investment in equipment, and it has probably worked 
more hardship to the contractors than in any country abroad where 
hired equipment is available. Furthermore, there is the element 
of time consumed in making the equipment which is even more 


A view of the 720 ton traveling crane for transporting pre-cast piers to 
deep water 


important than monetary considerations. During the first year of 
the work, more than ordinary attention had to be paid to mechanical 
equipment, as this was pre-requisite to any work in the field. In- 
cidentally, it also explains why the equipment has to be duplicated 
to such an extent as to compensate the time lost at the start by 
accelerating during the later stage of the progress. On many 
occasions, operations on certain piece of work had to stop because 
the machinery may need some repairs or replacement that may 
amount to only one thousandth the cost of waiting. Strenuous 
efforts have to be made in order to live up to the budget of the 
bridge as regards both time and cost. 


The contract for the construction of the main piers was signed 
with Mr. A. Corrit on November 11, 1934, and work was started 
shortly afterwards. The first pier had its caisson begin sinking 
under pneumatic air on September 25, 1935, and was completely 
finished on April 27, 1936. The other piers had caissons floated 
out from land; each took about three months from casting to 
setting in place. Three of these caissons have now sunk to 

rock and two of them are 


nearly finished. Five 
caissons are now in the 
process of sinking, and 


four caissons have been set 
in position with concreting 
going on inside their crib 
walls. So across the river 
there are now thirteen piers 
to be seen, with only two 
more yet to build. The 
pile foundation was first 
begun on November 4, 
1935, and seven of the nine 
piers were finished on July 
6, 1936, 

The contract for the 
main steel spans was signed 
with Dorman Long & Co. 
on December 6, 1934, and 
the first shipment of steel 
work arrived at bridge site 
on January 8, 1936. All 
steelwork of the sixteen 
spans has arrived, the last 
shipment on June 3, 1936. 
Five spans have been 
assembled. and. riveted up, 
and ‘preparations for float- 
ing the spans onto the piers 
are now complete. The 
first span will be erected 
on the piers by the end of 
this month (November). 

The contract for the 
North approach was signed 
with East Asia & Co. on 
February 11, 1935. The 
steelwork for the arch 
spans was supplied by 
Siemens China Co. from 
Germany. The first pier was built on September 19, 1935, the 
first steel arch erected on March 5, 1936, and the North abutment 
finished on June 7, 1936. At present, all the ten piers have 
been finished, the three arches erected, and the two flanking 
highway trestles built up, together with the roadway slab on two 
of the arch spans. 


The contract for the South approach was signed with Hsin 
Heng & Co. on February 11, 1935, The first pier was completed 
on January 11, 1936, the arch span erected on August 3, 1936, and 
the South abutment finished on September 20, 1936. With the 
exception of the roadway slab on the arch and the platform between 
the arch and the main spans, all of the works on this side is now 
practically complete. 


It is hoped that the working conditions for the next half year 
will be favorable enough to ensure the completion of the bridge by 
the end of June next year, as originally planned. 
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CONSTRUCTION FEATURES OF CHIEN TANG 
RIVER BRIDGE 


The Design 


As a device for quick traffic across the Chien Tang River, which 
geographically speaking, does separate Chekiang into two halves 
and is generally regarded as a very poorly navigable river, the 
building of a bridge was proposed long ago. Since 1935, the long 
proposed plan has been practically carried into effect ; despite 
various difficulties, so far as its design and construction are 
concerned the bridge is now wholly completed. 

The original design of the bridge was made by Mr. Waddle, 
an American specialist in bridge building. Afterwards, a committee 
was appointed by the government to take charge of the design and 
construction work. After serious and perseverant study, the follow- 
ing principles were specified in the design : 

(1) Owing to the shallow water and the shifting sand. river- 
bed, the piers supporting the bridge should be equally spaced, 
mainly for convenience of navigation. 

(2) Owing to its various traffic uses, the bridge should be 
designed to meet heavy traffic conditions. 

(3) Owing to its 
strategic position in 
national defence, the 
bridge should be de- 
signed with sufficient 
reference to military 
utility. 

(4) Owing to its 
beautiful surroundings, 
the bridge should be 
designed in good pro- 
portion and size. 

In accordance with 
the above principles, six 
different designs were 
made by the committee, 
and after very careful 
and strenuous study it 
was decided to use the 
220-ft.-span through 
truss design in construc- 
tion. 

The selected design 
gives a double course 
through truss bridge 
with 16 spans, each 220 
feet long, the total 
length of the bridge 
being 3,520 feet. The 
depth of the truss is 35 feet. 
20 feet. 

The trusses are designed of Warren’s type. The top course of 
the bridge is designed for highway traffic with pedestrian sidewalks, 
all paved with reinforced concrete slab, seven inches in depth, sup- 
ported on steel cross-beams, which are connected. to the upper chords 
of the trusses by riveted joints. The bottom course is for a railroad. 
and is composed of rails, ties, and cross beams. The upper and 
lower chords of the trusses are all designed to be strengthened by 
lateral bracings, jointed by steel rivets. The whole bridge is 
designed to be supported on fifteen reinforced concrete hollow piers 
which are practically sunk into the bottom of the river, some 70 
feet below the highest water level. Near the south bank of the 
river, on account of the sand river-bed, the piers are designed to 
be supported on wooden piles, some 190 feet long, driven into the 
bottom, whereas, on the north bank where the rock stratum is 
‘much higher, the piers are designed to rest directly on the rock 
stratum, no piles being needed. At either end of the bridge, 
approaches are designed to connect the bridge itself with the bank. 


The distance between trusses is 


The Foundation Work 


In the foundation work of the bridge, six different processes 
were put into use. (1) Ordinary excavation process: Where 
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the rock stratum is not far from the ground surface, the piers are 
designed to rest directly on the rock stratum by first excavating 
the earth to a certain depth. (2) Pile foundation process: Where 
the rock stratum is very low, wooden piles are first driven to the 
bottom to support the piers. The piers Cl. C2, and I to J2 are 
thus supported. (3) Open caisson process : Where the rock stratum 
is much lower, open caissons are used. (4) Pneumatic caisson 
process: Where the rock stratum is very far and the deposit sand 
is too thick; pneumatic caissons are employed. The principle 
involved is the utilization of the difference between the pressure 
of the air inside and outside of the caisson. A pneumatic caisson 
is practically a gigantic diving bell, upon the top of which the pier 
is to be built. The piers No. | to 6 were designed to be constructed 
by this process. (5) Pneumatic caisson and pile foundation pro- 
cesses combined : Where the rock stratum is too far to reach even 
by the pneumatic caisson itself, it is required to drive piles first. 
(6) Steel sheet-like cofter-dam and pile foundation processes com- 
bined: Where the rock stratum is very far from the surface and 
the liquid sand underground is very much in excess, it is required 
to construct a steel sheet-pile coffer-dam first ; then, the liquid 
sand may be removed and piles be driven. This will give a very 
perfect foundation, and piers may be built upon it. The foundations 
of the two piers at the south bank are arranged by this combined 
process. The general 

= arrangement of the 

foundation work of the 
bridge is shown in fig. 1. 

The aforesaid pro- 
cesses were duly em- 
ployed in accordance 
with the required con- 
ditions. The original 
construction scheme is 
given in the following : 

The six piers D to F4 
of the north approach 
were to be constructed 
by the excavation pro- 
cess and laid right on 
the rock stratum as 
shown in fig. 2. 

The two piers Cl 
and C2 were to be built 
by the pile foundation 
process. Piles of 50 to 
90 feet were to be driven 
first to the rock stratum, 
as shown in fig. 3. 

The southern two 
piers of the north ap- 
proach were to be built 
on open caissons. 

For the piers of the main bridge, from No. | to No. 6, sheet 
pile coffer-dams were to be constructed for removing the existing 
water ; pneumatic caissons were then to be sunk downward to the 
rock stratum with the piers built thereon. For the piers No. 7 to 
No. 15, 90 to 100 feet wooden piles were to be driven to the rock 
stratum first, sheet pile coffer-dams being constructed. The same 
process as for piers No. 1 to 6 was to be repeated, excepting that 
the foundation of the dam was to be the top of the piles instead of 
rock stratum. See fig. 5. 

The construction of the two piers by the south bank required 
the construction of earth coffer-dams with a view to sinking open 
caissons therein. Till the caisson sank to a depth of some 25 to 
30 feet, 100 feet piles were to be driven through it. The other 
three piers at the south end were to be constructed. by first excavat- 
ing the earth to certain depth and driving 50 to 90 foot piles. 


The First Revision 


According to the above scheme, the whole process of the con- 
struction work was estimated to take some 715 days. Owing to 
the time limit ordered by the government, setting 400 days as the 
maximum, the original scheme had to be revised. According to 
the original scheme, the construction of the piers by the north bank 
was to be completed within 400 days ; the construction of the piers 
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of the main bridge in the middle of the 

river, however, could hardly be completed. 

within this limit, unless the caissons were 

constructed at the same time as the piles 

were being driven. On account of the 

tremendous current of the river stream 

and its shifting sand bed, special means 

and efforts were required to protect 

the sheet pile dam from drifting ; more- 

over, the bracing of the dam proved a _ 
very big difficulty. For Nos. 2 and 3 | a 
piers, steel sheet pile cofter-dams were to 
be built, spacious enough to contain two 
caissons each ; for pier No. 4, the same 
coffer-dam was to be erected, capable of 
containing three caissons. Then, seven 
caissons were to be made up when piles 
were driven at the same time. Till the 
caissons were strong enough, the dams 
had to be opened and the seven caissons 
drifted to their respective positions to 
sink. The dams closed again, another 
seven caissons were to be built, three of 
them to be sunk by pneumatic process 
and the rest being drifted to the re- 
spective spots of piers No. 10 to 13. The 
bottom of the river at pier No. 15 being much _ higher, a small 
artificial island was to be built by depositing earth. It would 
then be a convenient device to construct the caisson right on the 
island and let it sink by its own weight. See fig. 7. 

As to piers H and G, steel sheet pile coffer-dams were to be 
employed to excavate the earth to certain depth ; 100 feet piles 
were to be driven with the piers erected thereon. 

However, since the south bank is rather lower and liable to be 
washed by high tide, it would be necessary to construct a permanent 
earth dam to protect the inside construction work, this bringing 
forth quite a deal of trouble. 


The Second Revision 


Although the scheme was revised, it would have still taken 
some 600 days to complete the foundation work, so another revision 
was made. The second revised scheme had much the same features 
as the first revision, except the use of steel plate caissons instead 
of reinforced caissons. The steel caissons, after being drifted to 
their positions were to be filled with concrete in order to sink by 
their own weight. This would certainly have saved much time, 
some 465 days being estimated for the completion of the construc- 
tion work. Owing to the lack of suitable steel plates and angles, 
the scheme was made in vain. 


Grade 


Elevation of Highway Surface 


Elevation of Railroad 


Excavation by hydraulic ejector was one of the 
major tasks before the placing of the piers was 
possible 


The Third Revision 


Thus at the third revision it was 
decided to adopt the drifting method of 
caisson skeletons, as shown in fig. 9. 

Caissons skeletons were to be built 
ashore light enough to float on the 
river. When strong enough, they were 
to be floated to their respective posi- 
tions and then filled with concrete so as 
to sink. The pile driving work was to 
be done at the same time when the 
caissons were in the making. This 
would afford rapid results. 

Although the construction schemes 
had been carefully studied and revised, 
owing to the unusual conditions of the 
strange river, there were quite a number 
of changes in the construction procedure, 
Originally, the caisson skeletons were 
designed to slide down to the river, but 
owing to the obstacle of liquid sand, 
the sliding process was mainly rendered 
ineffective. The hanging process was 
then employed. ‘This gave much 
trouble in various respects. A. series 
of attempts were needed to conquer different troubles. This 
took up much time. The piers Nos. 14 and 15 were originally 
constructed on small artificial isles which were protected by steel 
sheet-pile coffer-dams. However, they were all damaged by the 
inundation during last summer. This made necessary much more 
time to improve the process. 


Changes frequently happened at the bottom of the river ; the 
water level was quite uncertain ; clashes between the river current 
and the sea tide gave birth to a variety of current conditions in the 
river. All these afforded difficulties in the construction of the 
foundation work. 


a 


The Superstructure 


The total length of the superstructures of the main bridge is 
216 feet, and is equally divided into 16 simple spans. The length 
of the north approach is 160 feet, with three arch openings and two 
plate girder spans. The length of the south approach is also 160 
feet, with one arch opening and one plate girder span only. A 
brief account of the superstructures of the whole bridge will be 
given in next month’s issue. 


(To be continued) 
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Fig. 1.—General arrangement of the foundation work of the Chien Tang River Bridge 
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ings being 10-in. diameter by 13-in. long, and 
those at the back 8-in. dia. by 10-in. long, ball 
thrust washers taking the end pressure. 

Each spindle has a sliding steel barrel, adjust- 
able by hand-wheel at the tail end and having 
efficient locking device. The movable headstock 
is adjustable along the bed by a 5 h.p. reversing 
motor at the end of the bed through reduction 
gearing and slipping clutch to a screw in the bed, 
and, when adjusted, the headstock is locked in 
position by a hand-operated quick-acting clamping 
device. 

The pinion on the main shaft for driving the 
faceplate pinion shaft of the movable headstock 
is disengageable for use when turning journals, 
so that the drive to the axle or the wheel-set 
then only takes place through the driving head- 
stock. 

Spindle speeds are provided for turning wheels 
from 2-ft. to 3-ft. 3-in. diameter over the tread at 
cutting speeds of about 10-ft. to 18-ft., so that 
hard or soft tyres can be turned. An additional 
range of quick speeds is provided for boring 
tvres and turning journals. The faceplates are 
3-ft. 9-in. diameter with external spur driving 
rings secured at the back, each being provided 
with three side drivers with clamps, and also 
with three adjustable jaws in slides for use when 
boring tyres. 

There are two compound slide rests mounted 
on stiff saddles, the left-hand saddle being moved along the bed 
by pinch rack, while the right-hand one is adjustable longi- 
tudinally by hand or power feed motion through rack and 
pinion. The rests are adjustable transversely on the saddles by 
hand or power feed motion, and similar motions are also provided 
to the tool slides along the swivel slides which are fitted so that 
the rests can turn the taper required, and thus the transverse feed 
is maintained at right angles to the axis of the machine, while 
the longitudinal feed is set to the angle required. Feed motion is 
derived from a rocking shaft at the front of the bed through 
ratchet boxes. 


Electrically Driven Light-type General Purpose Wheel Lathe 


Each rest carries a tread and flange roughing tool and a full 
profile and chamfering tool bolted to the top of the rest, so that 
no changing of tools is required when turning wheels, except for 
re-grinding the tools or side cutting the tyres. An adjustable 
pin gauge is provided for calipering. It is carried from bars fixed 
above the headstocks. 

Push-button stations are provided for controlling the various 
motions. Lubrication to the working parts is by one-shot pumps ; 
where this system is not applicable, oiling nipples are fitted for use 
with an oil gun. The lathe will admit axles up to 6-ft. 6-in. long over- 
all, and its net weight, exclusive of electrical equipment, is 21 tons. 


ROLLING STOCK FOR CHINESE RAILWAYS 
(Continued from page 187) 


arranged with a sorting table on the bodyside complete with four tools 
of the swinging type. 
Dining Car 


The dining cars comprise one main saloon, a cashier’s room 
and corridor, a pantry and a kitchen. The main saloon is provided 
with twelve removable tables, six to seat four passengers each, and 
six to seat two passengers each, the total seating capacity being 
for 36 passengers. The interior finish of the saloon, corridor and 
cashier’s room is of mahogany faced plywood panels, and polished 
mahogany mouldings, all finish of partitions being flush, as for the 
day cars. Bracket lights and bell pushes are arranged at each 
table. The pantry is fitted with a sink, having hot and cold water 
supply, and ice-boxes on the corridor partition side with cupboards 
above and below. Access to kitchen from the pantry is by means 
of trap doors immediately under the serving hatchway arranged 
in the transverse partition between these two compartments, whilst 
there is also access to the pantry by means of a swing door from 
the cashier’s room. Access to the kitchen is also obtained. by 
means of a sliding door from corridor and a swing door from body- 
side. 


Sleeping Car 


The first class sleeping cars are divided into eight double com- 
partments, with an attendant’s room and a women’s lavatory at 
one end and a men’s lavatory at the other, a corridor running the 
full length of the car. Each compartment has a transverse lower 
berth and longitudinal upper berth, arranged above the bodyside 
window, the lower berth being so arranged that the upper portion 
can be hinged up to form a seat-back for day use, the seat portion 


being a fixture and giving extra resilience to the berth. The upper 
berth is arranged to hinge upwards and to form part of the interior 
finish of the car in the daytime, the underside of the berth being 
panelled to match the interior. ATI berths and seats are upholster- 
ed with good quality bide of a shade to harmonize with the teak 
interior finish. Each car has accommodation for 16 passengers. 

The arrangement of the second class sleeping car is on similar 
lines to the first class car, with the exception that it has five double 
compartments, two single compartments and a washroom. Each 
double compartment has two upper and two lower berths arranged 
on the transverse partitions, and the single compartments one 
upper and one lower berth, the total number of berths being 24. 
The lower berth is made up of a loose spring cushion on a timber 
framing supported at the bodyside and longitudinal partition, 
while the upper berth is arranged to swing down to form a seat- 
back for day use, and is supported by brackets on the bodyside 
and longitudinal partition for night use. The berths are upholstered 
in “‘ Rexine”’ of green shade. The hot-water supply in the case 
of both the first class and second class sleeping cars is supplied by 
Westinghouse heaters fitted to each basin and fed by steam from 
the main steam line. The water supply for third class sleeping 
cars, second class day and sleeping cars, baggage and guard’s and 
baggage and mail vans is from tanks arranged in the roof at the 


end of the cars, with filling from platform or roof, whereas the supply ~ 


for the first class sleeping cars and dining cars is from an under- 
frame water tank, and thence by J. Stone and Company’s water 
raising apparatus. The exterior sides of the coaches are finished 
in purple brown below the waist with a blue waist line and buff 
from waist to cantrail. The ends are finished in purple brown 
and the lettering and numbering are in gold transfers. 
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Engineering Notes 


SHIPPING 


HULUTAO HARBOR.—Work on the development of Hulutao Harbor, 
resumed on October 26, is expected to be completed within five years, at the 
cost of Yuan 20,000,000. 


JAPANESE SHIPPENG.—Authoritative figures show that ships of 
over 1,000 tons, building im Japan’s shipyards, total 118 vessels aggregating 
733,400 tons, including six vessels totalling 16,000 tons ordered from abroad. 

Freighters top the list, numbering 87 with 507,000 tons. Passenger 
boats number 14 with 82,000 tons, oil tankers seven with 67,000 tons and 
whaling depot ships, three with 62,000 tons. 


SINGAPORE HARBOR WORKS.— Rapid progress is being made on 
the Singapore harbor extension scheme, which is to cost £1,200,000. With 
the completion of the new wharves, Singapore will have one of the most 
imposing dock-lines in the Hast, extending over three miles. Two of the 
wharves will be ready for use carly next year, and the whole undertaking will 
be completed in 1988. Giant cranes are now handling the 20 ton blocks of 
concrete forming the foundations of the wharves. 


ELECTRICAL 


STEAM POWER... Plans for the establishment of a joint steam power 
generating company for the Nagoya district of Japan have been completed, 
and it is to be founded with a capital of Y.15,000,000 and a capacity of 
150,000 kw. 


POWER FOR KOREA.—Mr. Nobuteru Mori, head of the Japan 
Hlectric Industry Company, the largest manufacturer of aluminium, and of 
the Showa Fertilizer Company. which has Japan’s largest plant for making 
ammonium sulphate, has applied to the Korean Government-General for 
permission to start an extensive electric power industry near Shingishu, on the 
Yalu River. He would put up a Y.40,000,000 power station generating 
200,000 kilowatts to supply to various industries in North Korea. 


TIENTSIN ELECTRIC PLANS.—In anticipation of development of 
Japanese industry in North China, the Eloctric Power Federation, consisting 
of Japan’s “ Big Five’ power companies, has decided to invest 2,000,000 
yuan in the Tientsin Electricity Company. Although steam power genera- 
tion in Peiping and Tientsin involves only 100,000 kilowatts, the Federation 
intends to begin at Tientsin with the crection of a steam power plant capable 
of generating 30,000 kilowatts and costing Y.8,000,000, a joint investment 
by the Tientsin City Office and the Federation. Mr. Shinji Sogo, president 
of the new company, recently called on Sir G. B. Sansom, Commercial Coun- 
sellor of the British Mmbassy in Tokyo, in connection with the Tientsin 
company’s plan of buying Kaiping coal from the Kailan Mining Administra- 
tion at Tientsin, under British management, for use in the new plant. 


MINING 
JAPAN WANTS MORE COPPER ORE.--The director of the mining 


interests of the big Japanese Ishihara concern (originally purely a shipbuilding 
enterprise), who has paid a visit to Java, announces that the company intends 
to work copper ore in Southern and Middle Java. 


LUNG YEN MINI.—Mr, Lu Chung-yu, uewly-appointed director of 
the Lung Yen Iron Mining Co., has digeussed the development of the Lung 
Yeu mines with the Japanese authorities. Mr. Lu said that at least $5,000,000 
was necded to re-float the mining company, which has been idle for eight 
years, and, if the iron foundry at Shihchingshan is to be put to work again, 
at least $20,000,000 would be required. ‘How to raise this money is the big 
problem under discussion. 


TRON ORE FOR JAPAN.—A formal agreement will, it is reported, 
shortly be signed between the Japan Mining Company and Mr. T. V. Salt, 
Engineer and Representative of H. A. Brassert Co., Ltd., London, for the 
exploiting of iron ore deposits on the Yampi Sound, North-West Australia, 
where Brassert’s has bought certain leases. 

It is understood that the agreement provides for the formation of a joint 
Anglo-Japanese concern by the Japan Mining Co. and Brassert’s which will 
advance about Y.6,000,000 to the new mining company. This company 
will be formed in Australia as a subsidiary of Brassert’s, to exploit the Yampi 
loases. 


RAILWAYS 


RAILWAY LOAN.—The Ministry of Railways is approaching Czecho- 
Slovakia for a loan of approximately $6,000,000 in the form of railway materials 
for improving the Hangchow-Yushan section of the Chekiang-Kiangsi Rail- 
way in process of construction. The report says that negotiations have 
been carried out favorably. The loan will be returned after seven years, at 
an interest of four per cent. As to other things to be mentioned in the loan 
agreement, they will be similar to those mentioned in another agreement 
signed by the Ministry with a German firm in connection with the construc- 
tion of the Nanchang-Pinghsiang section of the proposed railway. This 
section is expected to be completed next March. . 


% Yard Convertible Excavator 


Modern in appearance; modern in design; 
modern in performance...this new Bucyrus-Erie 
¥g-yard excavator weighs only 16 tons; is fully 
convertible, with all types of front-end equip- 
ment available; travels up to 134 M.P.H. under 
its own power; swings 434 R.P.M. on hooked, 
conical rollers; 37 anti-friction bearings; auto- 
matic lubrication; gasoline or Diesel power. 
Find out all about this new 5 -yard-machine 
today. Write: 


BUCYRUS-ERIE 


(BUC RUS) EXCAVATING, DRILLING, AND MATERIAL HANDLING 
ERIE ) EQUIPMENT... SOUTH MILWAUKEE, WISCONSIN, U.S.A. 


( The 19-B offers: 


@ high speed digging cycle for 
big output 

@ efficient use of power for low- 
cost yardage 


di 


@ compact, sturdy design for max- 
imum stability 


@ strong, rugged construction that 
stands up to heavy digging 


@ all excess weight eliminated to 
make greatest possible use of 
power and speed 


@ convenient, quick convertibility 
@ dependable, economical 


i ane 1 operation 


The 


TELEPHONE 


brings an easier, beiter G 
nN 


WAY OF LIVING 


NSTEAD of needless trips for routine shopping... 

in place of waiting for a slow-footed messenger... 

instead of standing in line at box offices... you 
Telephone and accomplish more with greater ease. 


In these and scores of other ways...many times 
a day...the Telephone speeds up daily routine... 
saves time, effort, anxiety. Gives you more leisure 
... brings you an easier, better way of living. 


The Telephone costs so little ($6.50 a month tor 
a Wall Type) that no home should be content with 
less than the Telephone Way of Living. Order from 
our Business Offices (94090) or from any of our 
Employees. 


SHANGHAI TELEPHONE COMPANY 
232 KIANGSE ROAD . TELEPHONE 94090 
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y SHUN 


THE BEST STEAMING COAL IN 
THE FAR EAST 


OUTPUT OF MINES, 8,200,000 TONS 


Oyama Shaft, Fushun Collieries 


A new coal pier handling 3,800,000 tons of coal for Export and 
Bunker Supply is now in operation at Kanchengtsu, across the bay 
from Dairen. Four 8,000 ton vessels can be accommodated at one 
time and loaded by boom conveyors at the rate of 900 tons per hour 
from each conveyor. A coal storage yard with a capacity of 3,000,000 
tons guarantees quick dispatch. 


Depots: Dairen, Port Arthur, Newchwang, Tientsin, Tsingtau, Tsurumi 


Agencies: Chefoo, Manila, Batavia, South Seas, Moji, Takao (Formosa), Nagoya, 
Shanghai, Sourabaya, Singapore, Osaka, Hongkong, Penang, Yokohama, 
Niigata 


Also Sulphate of Ammonia, Fire Clay, and Talc 


Pamphlets and Particulars gratis from any of the above Depots 
and Agencies, and from the 


MINING DEPARTMENT : 


South Manchuria Railway Company, Dairen 
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The South Manchuria Railway Company; Its Great 


Mission and Work 
By YOSUKE MATSUOKA in “Contemporary Manchuria” 


REAKING the breathless tension of the Russo-Japanese War 

of 1904-05, in which she staked not only her national 

existence but the destiny of all races in Eastern Asia, 

Japan emerged victorious, but only at enormous sacrifices 
entailing the loss of one hundred and twenty thousand precious lives 
and the expenditure of two billion yen. As the result of her hard- 
won. victory, Japan obtained the lease of the Liaotung Peninsula, 
now known as the Kwantung Leased Territory, and also gained 
possession of the railway between Port Arthur and Changchun 
(Hsinking) built by the Russians as an instrument of Russian Im- 
perialism, its branch lines and the coal mines along them. It was 
to utilize and develop these railways and collieries that the South 
Manchuria Railway Company came into existence. 

The railroads which Japan took over from Russia were in a 
deplorable condition ; they consisted of single tracks with exceed- 
ingly poor roadbeds and rails broken 
in many places. All the rolling- 
stock had either been withdrawn to 
Russian territory or destroyed, and 
the bridges blown up by the Russian 
troops during their retreat. Further- 
more, the coal mines had been 
worked in such a primitive and 
inefficient manner that their real 
value was quite unknown. The 
vast territory along the railways 
had also been left undeveloped and 
uncultivated. The fruits of Japan’s 
hard-won victory, in a word, 
appeared so poor and unenticing 
that every business man in Japan 
at that time doubted the sagacity of 
investing capital in the enterprises 
taken over from the Russians, the 
economic value of which seemed so 
dubious. 


But not for a moment could 
the leaders of Japan forget the 
Russian designs on Manchuria which 
had forced Japan to take up arms in 
self-defence. They suspected that, 
defeated though she was, Czarist 
Russia would sooner or later strike 
back at the island Empire in re- 
venge. To prevent the outbreak of 
another war, they were convinced 
that Japan must consolidate her 
position in Manchuria and make 
herself all powerful in her new 
sphere of influence. For this they 
believed that the fullest use must 
be made of the properties and rights 
ceded by Russia in order that the 
greatest possible economic oppor- 
tunity and encouragement might be offered for the settlement of as 
many Japanese as possible in the new land, and for the launching 
of all sorts of enterprises by such settlers. As a medium through 
which the development of Manchuria could be undertaken, the 
leaders of Japan proposed ‘to form an influential institution, like the 
East India Company, whose pioneering work in Manchuria would 
be supported by the nation at all cost as an undertaking indispens- 
able to the protection of Japan’s life-line on the Asiatic continent. 

Thanks to their foresight and courage, the establishment of 
the South Manchuria Railway Company was thus decided upon. 
In order to allay any anxiety among the public as to the future 
of the Company and to insure adequate financial backing for the 
firm, an Imperial ordinance was promulgated in which the Govern- 
ment guaranteed a dividend of six per cent on the paid-up capital 


Mr. Yosuke Matsuoka, President of the South Manchuria 
Railway Company 


of the new corporation as well as guaranteeing the payment of 
interest on its debentures and the repayment of principal. 

Thus, with a strong appeal to the people to support this national 
project, S.M.R. shares were offered for subscription. To the 
pleasant surprise of the sponsors of the project, the shares were 
oversubscribed more than 1,077 times. No stronger evidence than 
this could have been adduced to prove that the nation was united 
as one in its desire to complete the task which Japan had under- 
taken in the war with Russia, so that the sacrifice of one hundred 
and twenty thousand lives would not be in vain. 

It was under such auspicious circumstances that the South 
Manchuria Railway Company was formally launched as a unique 
concern with a special mission to perform. And from the very 
beginning the executives of the Railway Company have always 
proved themselves loyal to its mission, investing huge sums of 
capital, regardless of the financial 
returns thereupon, in such  enter- 
prises as educational and hygienic 
work, municipal construction, and 
experimental work for the improve- 
ment of agricultural products and 
live-stock. It is no exaggeration to 
say that the Company has rendered 
a tremendous contribution to the 
cultural and economic development 
of Manchuria. The history of the 
S.M.R. is the history of Japan in 
Manchuria. Particularly, since the 
birth of the new State of Manchou- 
kuo, this huge organization that 
controls the bulk of Japan’s econo- 
mic interests in Manchuria, has 
placed its resources, excellent per- 
sonal experience and knowledge 
behind the numerous projects which 
Manchoukuo has initiated in an 


effort to develop itself into an 
orderly, modern and _ prosperous 
state. 


The South Manchuria Railway 
Jompany is primarily a railway 
concern, but its far-flung and _all- 
embracing pioneer activities have 


of the light of civilization into 
Manchuria.” As a railway concern 
it Occupies a pre-eminent position in 
Eastern Asia, and the whole of Asia 
for that matter. Its railway and 
smooth punctual trains not only 
furnish the backbone of the trans- 
portation system in Central and 
South Manchuria, but also con- 
stitute an indispensable link in the 
international railway communication between the Far East and 
Europe via Siberia. 

Measuring 700 miles, the railway lines owned by the S.M.R. 
consist of the trunk line linking the port of Dairen with the capital 
city of Hsinking, the Mukden-Antung line, and the branches attach- 
ed to the former which connect with Fushun, the site of the world- 
famous open-cut mine, Yingkou and Port Arthur. An epochal step 
paving the way for the enforcement of a system of unified and 
rational management of all railways in the new State was taken 
by the Manchoukuo Government on February 9, 1933, when she 
entrusted to the S.M.R. the management of the entire State rail- 
ways totalling 1,820 miles, and the construction of a network of 
3,000 miles of new lines under its ten-year program of railway 
construction. Since then the Railway Company has built for 


won for it the title of the “ bearer | 


| 
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Manchoukuo about 1,700 miles of new railroads, the management 
of which has also been entrusted to the S.M.R. In addition, 600 
miles of lines have been partially completed. Like branches of 
a tree, they extend northward to the Amur, northeastward to the 
Ussuri, westward to the sacred hot-springs of Mongolia and south- 
ward to Chengteh in Jehol. The vast network of railways under 
S.M.R. administration suddenly swelled by 1,080 miles in March, 
1935, when the operation and management of the North Manchuria 
Railway was commissioned to the S.M.R. upon its transfer to 
Manchoukuo by the Soviet Union. Furthermore, at the request 
of the Government-General of Chosen, the Company in October, 
1933, took over the management of the North Chosen Railways, 
200 miles in length, for the purpose of facilitating the through- 
traffic between Hsinking and North Korea. Thus, to-day, the 
South Manchuria Railway Company has under its direct manage- 
ment all the railways in Manchuria and North Korea, having a total 
length of 6,100 miles. It is needless to say that this pioneer railway 
company has, during the past few years, effected numerous improve- 
ments on all the hitherto obsolete State railways in order to trans- 
form them into an efficient railway system provided with up-to-date 
equipment and facilities. 

Like all other large railway corporations, such as the Canadian 
Pacific Railway, the S.M.R. owns and operates fifteen modern 
hotels in the larger cities in Manchuria. The enterprises affiliated 
with these hotels are the dining-car service, laundry plants, motor- 
car service and the commissioned operation of hotels. 

In connection with the railways, a word is necessary of the 
railway workshops owned and operated by the S.M.R. When the 
Company took over the railway system some thirty years ago, there 
was no railway workshop in Manchuria and the Company had to 
order all rolling-stock and other railway equipment from Japan. 
To-day, it has five railway workshops in Dairen, Mukden, Hsinking, 
Harbin and Tsitsihar. The largest of these is the Dairen Work- 
shop wherein 5,400 employees are engaged in the manufacture of 
stream-lined trains for the S.M.R. and the other types of trains 
for other railway concerns. 

Simultaneously with the program of railway construction, 
extensive plans for the building of highways for motor traffic have 
been formulated since the birth of the new State, and the work ad- 
vanced with remarkable rapidity. The bus lines which possess 
potentialities to compete with the railways or those which act as 
the chief instrument of transportation in the localities through 
which they traverse, have been nationalized and together with the 
State Railways, have been entrusted to the S.M.R. The manage- 
ment of 3,200 miles of such bus lines has already been commissioned 
to the 8.M.R., while more are expected to be entrusted to this 
organization in the future. 

It is an undisputed fact that the seaports and waterways occupy 
an important position in connection with railway transportation. 
The S.M.R. Company has, therefore, been improving and operating 
from the outset the harbors and wharves at the ports of Dairen, 
Antung and Yingkou. In addition to these three ports, the 8.M.R. 
has been entrusted with the management and operation of the 
three North Chosen seaports of Seishin, Yuki and Rashin. The 
harbor construction program of Rashin is still under way although 
the port has been opened for shipping after the completion of the 
first-stage project. In the port of Hulutao, harbor construction 
is being pushed forward by the Company in its endeavor to furnish 
another outlet for Manchurian products to the Gulf of Pechili. 
In view of the necessity of establishing a close connection between 
the railways, waterways and harbors, the water transportation 
enterprises on Sungari, Amur and the Liao rivers have also been 
entrusted to the S.M.R. The total length of waterways under the 
control of the organization is more than 3,300 miles. 

From the point of view of both investments and profits of the 
enterprises under the direct control of the South Manchuria Rail- 
way Company, mining occupies a position next to railways. Among 
the mining enterprises, coal mining monopolizes the central position. 
At the end of the first half of fiscal year 1936, the total deposits 
in the Fushun and Yentai Mines were estimated at 970,000,000 
tons. Up till the present, the Company has invested almost Y.120,- 
000,000 in this enterprise. The scale of the open-cut mines at 
Kuchengtzu is reputed to be the world’s greatest : its magnitude 


may well be surmized from the fact that the amount of dirt excavat-. 
ed up till the present is equivalent to that when the Panama Canal. 


was constructed. Extending over an area of 60,165,000 square 
meters, the Fushun Collieries have an estimated coal deposit of 
950,000,000 tons. 


When the Company commenced the exploitation of the Fushun 
coal field in 1907, there dawned a new era of large-scale mining 
based upon scientific methods. Careful survey and systematic 
development were to be the future object of the authorities con- 
cerned. As the first step, the Company improved three of the pits 
which existed then, at enormous expenditure. In addition to the 
large open-cut mines which rank with the world’s greatest both in 
scale and output, several new pits have since then been opened, 
wherein the sand-flushing method has been introduced. As the 
result of the advancement of this ambitious program, the daily out- 
put of these mines has risen to the astonishing figure of 25,000 tons. 

With the growing contribution of the collieries to the economic 
world and with the increase of the population of Fushun, the Com- 
pany was led to construct and manage a modern town with electric 
light, gas, tramways, water supply, telephone and other modern 
facilities. In order to utilize profitably the motive power obtain- 
able from the copious supply of coal, the S.M.R. took under its 
wings several subsidiary enterprises such as the electric power house, 
ammonium sulphate plant, coke factory, and the shale oil plant. 

In the days of the Changs when misrule and disorder prevailed, 
it was necessary for the Japanese Government to authorize the 
S.M.R. Company to carry out civil, educational, hygienic, industrial 
and social works within the Railway Zone which was ceded to Japan. 
The task has been ably fulfilled ever since and due credit ought 
to be given to the S.M.R. for its systematic activities in forming 
within the Railway Zone the center of Manchoukuo economics. 
The expenses necessary for local administration are shouldered by 
the Company and only a fractional part of the sum essential for 
maintenance and repairs of the various facilities are collected from 
the inhabitants of the Railway Zone. The rapid increase in popula- 
tion since the establishment of Manchoukuo, the development of 
the various enterprises and the progress in the economic construc- 
tion have brought about a phenomenal change in the towns and 
cities within the Railway Zone. 

Furthermore, with due respect to the independence of Man- 
choukuo and in striving to aid the healthy growth of the youthful 
Empire, Japan has already established the fundamental principles 
for the transfer of administrative rights following the abolition of 
extraterritoriality which she enjoyed in Manchuria. In connection 
with this, the South Manchuria Railway Company has decided to 
reserve only those things which are inseparable parts of its enter- 
prises and transfer all the local facilities and establishments to the 
Government of Manchoukuo. 

Within the Railway Zone, the S.M.R. has been bending its 
efforts towards the establishment and the maintenance of educa- 
tional, hygienic, and civil engineering facilities. To this day, more 
than Y.193,000,000 have been invested therein as enterprise fees. 
Furthermore, the annual expenditures for their upkeep amount to 
approximately Y.21,000,000, registering a deficit of Y.12,000,060. 
By this, it is possible to perceive that the mission of the South 
Manchuria Railway Company is not limited to the railway and 
mining enterprises. 

Of all the activities of the S.M.R. in the Railway Zone, the 
administration of education and cultural facilities is the most note- 
worthy. The educational institutions established and managed 
for the benefit and welfare of Japanese, Manchoukuoans and Cho- 
senese are as follows :— 

37 Kindergartens 
167 Primary Schools 
7 Middle Schools 1 Technical College 
7 Girls’ High Schools 1 Medical University 

In order to furnish these educational institutions with adequate 
reference books, the S.M.R. has taken the initiative in establish- 
ing and maintaining libraries in almost all the important towns. 
To-day, there exist 30 libraries having an aggregate of 611,000 
volumes, besides 495 circulating libraries with some 42,000 volumes 
for circulation throughout Manchuria. 

Next in importance to the educational institutions is the health 
and sanitation enterprises of the Company. Ever since the com- 
mencement of its activities, the S.M.R. has been taking an extremely 
active part in bringing about the observation and enforcement of 
the ordinary sanitation measures among a primitive population, 
and also in keeping a constant vigil over the possible outbreak of 
dreaded and deadly epidemics. In strict adherence to this principle, 
the Company has been playing an important rdle in carrying on 
free vaccination and various inoculations against epidemics whenever 
necessity arose. The systematic and scientific analysis of drinking 
water in the various localities is also a great factor in the prevention 


56 Vocational Schools 
1 Normal College 
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of diseases. In the humanitarian enterprises of the elimination 
of epidemic diseases such as bubonic plague, the Company has 
spared no efforts and has even suffered the sacrifice of the lives of 
its countless research workers. Sensing the necessity of adequate 
hygienic facilities, the S.M.R. has undertaken to maintain 32 well 
equipped hospitals and 17 clinics besides dispatching 29 physicians 
to the various points where railways have been constructed. 

Reputed to be the Orient’s best both in equipment and staff, 
the Dairen Hospital, which was constructed and equipped by the 
Company at the cost of eight million yen, is the crowning monu- 
ment to this social enterprise. It has now become an independent 
organization under the Company’s general supervision. In order 
to make the hygienic facilities thorough, the Company has taken 
upon its shoulders the maintenance of bacteriological examination 
stations in six towns. Trained nurses are stationed in sixteen 
localities where no medical facilities are to be found and these are 
dispatched upon regular visitation routes. 

The largest and the most outstanding of these hygienic facilities 
is the Hygienic Institute, which has been founded for researches in 
the maintenance of health and the manufacture of various sera 
and vaccines for the prevention of diseases peculiar to Manchuria. 
The authorities concerned have been especially active and energetic 
in finding preventive measures, and already the bubonic plague 
which long existed in Manchuria has been almost completely con- 
quered, The dreaded typhus and dysentery, too, have practically 
been controlled and what is more, energies are bent towards the 
extermination of contagious diseases among the live-stock. 

Just as it conducts its administrative activities within the 
Railway Zone in addition to the operation of railways and coal 
mines, the S.M.R. has assumed the task of encouraging research 
work and fostering the development of various industries through- 
out Manchuria. This, the Company has been doing ever since its 
establishment in 1907. As has been mentioned in the preceding 
paragraph, research workers of the S.M.R. have made great con- 
tribution to medical science and humanity. In the realms of econo- 
mics and politics, too, the Company’s research and investigation 
organs have not only won a splendid reputation but have also been 
instrumental in improving the Manchurian staple products, in 
discovering mineral resources, in founding new enterprises and 
industries, and in establishing a stable currency system. As a 
result of the recent reorganization, the former Economic Research 
Committee became a part of the newly created Industry Bureau. 

To this Bureau is allotted the task of planning and guiding 
the pioneering activities for the Company. The Commerce and 
Industry, Agriculture and Forestry, Mining, and the Transportation 
Departments, the Archives and Library, the Research Board, the 
Geological Institute, the Manchurian Resources Museum, the 
Veterinary Institute, and the Agricultural Stations with their seed 
and sapling farms are now parts of the Industry Bureau and are 
given tasks most suited for the trained staff. A total of 1,250 
competent employees are engaged in this Bureau whose annual 
expenditures amount to eight million yen. 

For the fostering and encouragement of industries there is 
the Central Laboratory where most of the chemical and physical 
researches of the Company are being carried on. Although this 
scientific institution is not officially under the direct control of the 
Industry Bureau, it is nevertheless under the general supervision 
of the Bureau. In the Central Laboratory alone, the S.M.R. 
spends more than one million yen in the course of a year. 

In addition to the above-mentioned activities, the Company 
has close connections with private enterprises. In order to en- 
courage them it not only advances funds at a low rate of interest 
but also furnish them with subsidies amounting to more than two 
million yen annually. 

As one of the primary missions of the South Manchuria Railway 
Company is to foster various enterprises as an intermediate step 
in its development of Manchuria, it has taken the initiative in 
numerous public works and basic enterprises even where large 
deficits were foreseen, but remuneration cannot be expected at first. 
Among the enterprises are electric power plants, gas works, marine 
transportation and docking, express and warehousing, electric tram- 
way and bus services, iron and steel works, glass factories, besides 
activities in mining. It is a noteworthy fact that the Company 
launched upon these enterprises when they were not paying pro- 
positions ; but when through sagacious policies they became econo- 
mically sound and firm, the S. M. R. transformed them one by one 
into independent corporations. The Company has made invest- 
ments into all the basic industries, such as, aviation, telephone and 


telegraph, banking, automobile, mining, agriculture, cement 
manufacture and chemical industrics. At present, 80 affiliated or 
subsidiary corporations and concerns exist with total investment 
exceeding 700 million yen, 49 per cent of which or 345 million 
yen represent the S.M.R.’s share of the capital. 

From what has been described in the foregoing paragraphs, 
the reader will readily understand the significance of the South 
Manchuria Railway Company—its important special mission and 
its all-embracing and far-flung activities. And nowI wish to pro- 
ceed to delve into its financial status before concluding this article. 

When the Company was established in 1907, its authorized 
capital was 200 million yen, of which the equivalent of 100 million 
yen was furnished by the Japanese Government. by turning over 
to the Company all its properties in railways and coal mines and 
their appurtenances. The other half was offered for subscription 
to the Chinese Government and the Japanese and Chinese public. 
The Chinese, both Government and public, however, flatly declined 
the friendly offer, while the Japanese public oversubscribed the 
offer more than 1,077 times. With the phenomenal growth of its 
activities and the increase in affiliated enterprises, the Company 
increased its capital to 440 million yen in 1920. The flourishing 
condition of the Company continued, and in 1938 the capital was 
increased to 800 million yen, with the Government shouldering one- 
half and the general public the other half. 

Besides this tremendous outlay of capital, the Company has 
issued debentures to the amount of 778 million yen. The appraisal 
of the S.M.R.’s property at two billion yen is a very conservative 
estimate indeed. With regard to capital, great corporations com- 
parable to this Company are found in the world. In all probability, 
the United States Steel Corporation is the greatest in this respect, 
but in the extent of its activities, in the magnitude of its mission, 
and its meritorious achievements during the past thirty years, the 
South Manchuria Railway Company may well be confident that it 
surpasses all other corporations in the world. With 170 thousand 
employees it has directly or indirectly a profound concern for the 
destiny of all the races in Eastern Asia. This Company is by no 
means a mere profit-making concern—the fundamental principle 
of the concern is to carry on, even with great deficits, various large- 
scale activities for the welfare of the people and the development 
of all branches of culture in Manchuria. Jn other words, the Com- 


pany has been the carrier of the light of civilization into Manchuria. 


With relentless energy and unsparing efforts the Mantetsu family 
continues its great humanitarian activities. Herein lies the delight, 
pride and glory of the South Manchuria Railway Company. 


British Firm Gets Huge Contract 


All-British engineering equipment, the contract to exceed $2,500,- 
000, will be supplied to the Chuchow Central Locomotive and Rolling 
Stock, Repair Shop, according to an agreement reached between the 
Ministry of Railways and Messrs. Inniss & Riddle (China), Ltd. 
This repair shop is being constructed to undertake maintenance and 
repairs for the equipment of various government railways in China. 

The equipment called for includes a large number of Alfred 
Herbert and other machine tools, hydraulic machinery, welding 
plants, W. Canning & Co. chromium plating plant, foundry equip- 
ment comprising cupolas, crucibles, moulding machines, etc., oil 
fired and electric furnaces, electro-pneumatic forging presses and 
hammers, spring making machines, testing equipment, air com- 
pressors, pneumatic tools, complete set of woodworking machines, 
Morris electric overhead travelling cranes, electric hoists, weighing 
bridges, electric motors and control gear, transformers, switchgear, 
cables, water supply and pumping plant, structural steel, etc. 

Not far from Chuchow, near Pinghsiang, Messrs. Inniss & Riddle 
are now starting the erection of a complete electric power station 
including B.T.H. turbo-alternator, switchgear and transformers, 
Mirrlees Diesel plant, Callender cables, Babcock and Wilcox boilers, 
Morris crane, etc. Recently, they have also secured a contract 
for a 2,500 kw. P.T.H. turbo-generator, switchgear, etc., for Sianfu 
and a repeat order for the Chenchow power station of the Lunghai 
Railway for two B.T.H./Belliss & Morcom generating sets and 
B. & W. boiler plant, orders for a 50 ton Morris electric crane for 
Hongkong, and a 25 ton crane for Taiyuanfu. 

Mr. A. J. Percival, managing director of Messrs. Inniss & Riddle 
(China), Ltd., left for London via Siberia at the end of April to, 
supervise the Chuchow contract arrangements in London. 
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Railway Construction in China’s South-West 


French Yunnan Railway May Lose Some Significance 


HE Yunnan Railway, constructed by French interests, may 
lose some part of its significance as a communication link 
to the remote province of Yunnan following the completion 
of the contemplated Kweichow-Kunming line. 

the construction of the Nanking-Yunnan highway, through traffic 
on which was successfully established by the recent Nanking-Yun- 
nan bus expedition, it may be recalled that the Yunnan railway, 
connecting Indo-China ports with this far-flung southern Chinese 
province, was the sole route of approach to Kunming and the various 


districts of the southwestern 
frontier. Chinese travellers who 
wanted to journey in Yunnan 
had first to sail for Haiphong, 
Indo-China, whence they pro- 
ceeded to their destination via 
the French railway. 

Since the completion of the 
highway, much passenger and 
freight traffic of the railway has 
been diverted, as Chinese travel- 
lers do not like to undergo all 
the procedure involved in travel- 
ling through a foreign country, 
especially when they want to get 
to one of their own provinces. 
Survey work of the projected 
Kweichow-Yunnan line has al- 
most been concluded, and it is 
understood that this line will 
much facilitate communication 
in the south-west of China inas- 
much as it is intended to link the 
line at Kweiyang with another 
important planned line, the 
Hunan-Kweichow Railway, ul- 
timately minimizing the import- 
ance of the French line. 

The French Yunnan Rail- 
way, a description of which was 
given in an informative article, 
appearing in The Far Eustern 
Review for December, 1936, runs 
as far as 464 kilometers into 
Chinese territory. Work was 
begun in 1901 and the Haiphong- 
Kunming span of the line was 
completed in the beginning of 
1910. The capital invested 
amounted to 19,250,000 francs. 


The lace bridge of trunk line of the French Yunnan Railway 


Prior to 
Malaria ; 
or other wild animals. 
against Nature. 


A cantilever bridge on the frontier district of the Indo-China- 
Yunnan Railway 


From the engineer’s point of view, the line is a remarkable feat, 
hardly excelled by any other railway i in the Far East. 
line was carried out under extremely difficult conditions. 
through thick tropical jungle, thousands of workers died from 
others fell victim to snake-bites and attacks by tigers 
Every rail represents struggle and victory 


Work on this 
Passing 


Leaving Laokay, a French station in the tropical jungle, 230 
feet above sea level, on the Chinese frontier, the railway, ascending 


gradual slopes, passes along the 
wild torrents of the Nam Ti, 
the Pa Ta Ho, the Ta Chan Ho, 
sometimes hugging them and 
sometimes climbing to as much 
as 1,000 feet above them, cross- 
ing them on wonderfully light 
dauntless bridges, clutching at 
gigantic precipices. Thus pass- 
ing over some 107 viaducts and 
bridges of not less than 65 feet 
span, and through some 172 
tunnels, whose combined length 
represents more than 15 miles, 
the line follows the banks of 
the Tang Tche lake, and at 
approximately 6,600 feet above 
sea level reaches the magnificent 
plateau of Kunming, with its 
abundance of corn, rice, and 
fruit trees. 

There is no hope of linking 
the Yunnan Railway with the 
future Kweichow-Kunming line, 
because the former has a meter 
gauge while the latter will have 
the standard gauge of Chinese 
railways of four feet and eight- 
and-a-half inch. While the 
French line is expected soon 
to lose part of its commercial 
value, there is, however, no doubt 
that it will retain its strategic 
importance for the Chinese 
authorities, who doubtless will 
attempt to come to some sort 
of agreement with the French 
Railway Company, as will » be 
necessary to maintain the French 
line. 


Gorges of the Po-Ta-Ho on the Chinese side of the Haiphong- 
Kunming Trunk Line 
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The Chien Tang River Bridge 


By T. E. MAO, Dr. ENG., Engineering Director, in The Quarterly Review of Chinese Railways 


(According to ancient Chinese legend the dieties of the Chien Tang River, in Chekiang, became angered at man and 


as a punishment decreed that the Chien Tang River might never be spanned by the hand of man. Superstitious Chinese 
attributed a number of accidents that occurred when the Chien Tang River bridge was in course of erection to this 


ancient curse. 
of building it 1s nearly completed. 
structure was carried out by the well-known Danish engineering firm of Messrs. A. Corrit of Shanghai. 


Its power evidently has now lapsed, however, for the great structure now spans the stream and all the work 
While the work involved several contracts the major portion of the building of the 
This Danish. 


Jirm built the fifteen main piers for the structure and, as sub-contractors for Messrs. Dorman Long, assembled and erected 
the steel work of the main spans). 


Steel Used for Superstructure of Bridge 


ESQ) internal stresses produced by the external loading in 
ordinary bridge truss members are chiefly axial tension, (d) 
axial compression, bending and shearing stresses. 
is generally regarded as the most suitable material in 

Various species of steel are manufactured for 


truss construction. 
use, but chromador 
steel proves much more 
effective than ordinary 
carbon steel. A com- 
parison of the two is 
given below : 

(a) Axial Tensile 
Stress 

The allowable 
axial tensile stress may 
be determined by in- 
vestigating the ultimate 
tensile stress and the 
yielding point. The 
higher the ultimate 
stress, the greater the 
factor of safety; the 
higher the yielding 
point, the less will be 
the deformation. 

(b) Axial 
pressive Stress 

Tt is not only the 
quality of the steel used 
that affects the allow- 
able compressive stress 
but the length and the 
cross-section of the 
member. The ratio of 
the length to its least 
radius of gyration, say 
L/r, plays important 
part in determining the 
compressive stress. 


Com- 


Fig. 2.—Sketch, illustrating the excavation process, by which 
the six piers of the north approach were to be constructed 


(Continued from May, 1937) 


(c) Bending Stress 


The allowable bending stress of steel may be determined by 


testing steel beams. 
Shearing Stress 
Steel 


against the existing shear. 
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Fig. 5.—The same process as for piers No. 1 to 6 repeated for No. 7 to 15, except 
here was the dam to be the top of the piles instead of rock stratum 
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The rivets connecting the joint are all subjected to shearing 
stress. They should be designed to develop sufficient resistance 


From the above 
tables, chromador steel 
proves much more 
effective, thus, after 
repeated experiments, 
it was decided to adopt 
the chromador steel as 
the main construction 
material for the super- 
structures of the bridge. 

As to the total cost 
of the superstructure 
construction, it was 
divided into five divi- 
sions ; the percentages 
of their respective cost 
are given in the follow- 
ing: 


1. Cost of design, 5% 

2. Cost of materials, 
50% 

3. Cost for manu- 
facturing, 20% 

4. Cost for transporta- 
tion, 10% 

5. Cost for erection 
and fitting-up, 15% 


Economically. 
speaking, the cost of 
chromador steel is 
higher than that of the 
ordinary carbon steel. 
Although the net section 


Fig. 3.—The pile foundation process for the laying of piers C1 
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Fig. 7.--Diagram, reproducing the position of piers No. 1 to 15, as estimated for the second revision 


required for a chromador steel member may be lessened owing to 
the high stress of the steel, the dimensions of the member are still 
limited by specifications not to be too small ; thus, it would be a 
loss to use chromador steel throughout the whole structure, even 
for very small section members. So, only for the main members, 
chromador steel is to be used, whereas, for the lateral systems, 
ordinary carbon stcel is employed. 


The Design of the Superstructure 


The bridge was designed for duplicate traffic purposes,—rail- 
road and highway. The depth of the truss designed is 35 feet, some 


Fig. 9.--Drifting method of caissons skeletons, as adopted by the third revision 


one-sixth of the span length. The total load of the upper and lower 
chords is 75 tons, the weight of the verticals being 65 tons. The 
width of the highway was designed to be 20 feet, same as the dis- 
tance between the trusses center to center. The pedestrian side- 
walks were designed to be supported on cantilevers. Particular 
features in the design of the superstructure of the main bridge are 
given in the following : 

(a) Live Load 

The live load on the railroad in the design is specified to be 
Cooper’s E-50 loading ; that on the highway is specified to be trucks 
of 15 tons, whereas that on the sidewalk is 80 Ib. per square foot. 

(6) Allowable Stresses 

The allowable stresses specified in the design are listed in the 
following : 


Carbon Chromador 
Stresses Steel Steel 
(All in Ib. per sq. in.) 
Tensile stress due to bending 16,006 24,000 
Axial tensile stress .. 16,000 24,000 


Axial compressive stress 16,000-60L,/r 


not greater 


¢(16,000-L/r) 
not greater 


than 14,000 than 21,000 

Searing stress for web mem- 

bers te .. 10,000 15,000: 
Searing stress for rivets rivet- 

ed in shop a .. 11,000 16,500 
Searing stress for rivets rivet- 

ed in field .. 10,000 15,000 
Bearing stress for rivets 

riveted in shop 22,000 33,000 
Bearing stress for rivets 

riveted in field 20,000 30,000 


Since the maximum stresses are scarcely produced in ordinary 
highway and railroad constructions, the above listed values were 
later decided by the construction committee to be increased an 
increment of 12.5 per cent, except for those members which were 
designed to support either the highway or the railroad  single- 
handedly. 

(c) Intermediate Bracings 

The intermediate bracings were designed both to resist the 
wind load and to support the highway slab, acting as cross-beams. 

(d) Upper Lateral System 

The ordinary arrangement of the upper lateral system is to use 
two or four angles connected by means of lattice bars. Owing to 
the arrangement of the cross- 
beams, which were designed to 
support the highway slab above, 
two angles are connected to the 
lower outstanding flanges of the 
upper chords to form the upper 
lateral system. 


(e) Thickness of cover-plate 
and web-plate 

According to the specifications 
of the Board of Railroad, the 
thickness of the cover-plate and 
the web-plate should not be less 
than the value given by the 
formula, t= pd/4000, in which t= 
the thickness of the plate, p= 
the axial compression, and d= 
the rivet pitch at the joint. 

Since the above formula is not adaptable to high tensile steel, 
the A.R.E.A. specification is followed : 

The thickness of the cover plate should not be less than one- 
fortieth of the rivet pitch. 

The thickness of the web plate should not be less than one- 
thirtieth of the rivet pitch. ; 

(f) End Bearings 

The pin and the rollers are 
liable to be subjected to moisture 
and dust ; so, the upper portion 
of the lower chord is extended 
to the shoe and holes are punch- 
ed on the bearing plate in order 
to be furnished with tarpaulin to 
protect the 
rollers. See 
Fig. 12. 

(g) Lower 
Chords and 
the Tension 
Verticals 

The angles 
of the lower 


Fig. 12.—Holes, punched on the bearing plate, later furnished 
with tarpaulin, protect the rollers 
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Fig. 14.—A portal crane, 58 feet high, 61 feet long, used for the 
transport of steel during the construction 


chord member are arranged opposite inside; thus reducing the 
required thickness of the tie plate. Very sound rigidity of the 
lower chord member is attained by connecting the floor-beams to 
the webs of the lower chord member. 

The tension verticals are much more slender in their sections 
as compared with the lower chord member, for the tie plate being 
extended over the floor-beam does supply additional sections to 
sustain the stress in the verticals. 

(h) Highway Cross-beams 

The cross-beams supporting the highway are connected to the 
upper lateral system by using stiffening angles. 

The main bridge trusses were all manufactured in England, 
and were superintended by R. W. Hunt Co. Physical strength and 
chemical composition were carefully 
investigated. 


Erection of Superstructure 


The erection of the superstruc- 
ture required much consideration. 


Owing to the difference of the geological content of the two 
banks, the design of the two approaches should have been different. 
However, for the purposes of harmonical bearings, they were 
designed of the same construction, Five different designs were 
made ; the final decision gives a double hinged arch structure with 
160 feet span. 

The erection of the superstructures of these two approaches 
were much simplified, since the approaches were almost all ashore. 
The trusses were all fitted up right in the working field instead of 
in the fitting yard. 


The Drift of the Pneumatic Caissons 


The pneumatic caissons were constructed ashore on the south 
bank of the river, some 5,000-ft. away from the location of the 
bridge. The caissons were made of reinforced concrete, 58-ft. long, 
37-4t. wide, and 20-ft. high. They were all made hollow so as to 
be able to float on water. After the walls of the caisson skeletons 
proved strong enough, they were drifted to their respective positions 
and were then filled with concrete in order to sink themselves. The 
gross weight of a single caisson, before being filled up, is some 550 
tons ; the depth to which the caisson sinks into water is nearly 15-ft. 


The transportation of the caissons on land was effectively 
handled by means of beam hangers. Each hanger was composed 
of four sets of steel skeletons. Each skeleton was designed for a 
maximum load of 180 tons. Each two skeletons were arranged 
directly opposite and were connected by four 22-in. steel I-beams 
to form a group. Each two groups were arranged parallel and were 
connected by 4 by 12-in. grooved iron bars to form a hanger. The 
hanger was then possible for a maximum load of 720 tons. At 
either end of every two I-beams on the hanger, three layers of 
6-in. by 8-in. wooden ties were arranged to support a piece of 
3-in. thick steel plate, which was furnished with a hole of 8-in. 
diameter at its center. A connecting rod 3-in. in diameter, 
was in the central hole of the plate and was well fitted up by 
means of screw and nut with a very thick washer. Six con- 
necting rods were equipped on either side of the hanger, three at 
either end of the I-beams ; thus, cach hanger was furnished with 
12 connecting rods. When a caisson was hung, it was subjected 
to a total tensile stress of 50 tons. The lower ends of the con- 
necting rods were all fitted with steel plates and 16-in. steel I-beams 
to support the caisson. The connecting rods themselves were 
arranged as lever arms in order to 
attain greater safety. 

Under each steel skeleton of the 
hanger, there were seven iron wheels, 
which were connected. Above each 
wheel there was arranged a semi- 
circular iron disk connected to the 


After long, careful study, it was 
finally decided to erect the trusses 
by means of floating barks. 

The trusses were all fitted up 
ashore in a fitting yard near the 
north bank. Steel was brought in on rails and was conveniently 
transported by effort of a very long locomotive crane with an arm 
of some 40 fect. A portal crane, 58 feet high, 61 feet long, shown 
in fig. 14. 

With maximum possible loading of 15 tons, equipped with 
electric operating machine, also facilitated the transportation of 
the materials. The trusses were transported on wooden rails by 
means of two sets of steel wheels, each set consisting of four. The 
wheels were rolled by electric means to transport the truss to the 
floating barks, which were arranged as shown in fig. 16. When 
the truss was brought to its proper position in the river between 
two successive piers, it was then carefully arranged on the piers ; 
thus completing the erection process. 


The Two Bridge Approaches 


The span of the arch opening of the end approach, center to 
center of piers, is 164 feet ; the distance center to center between 
supports is 160 feet, say 56 feet shorter than the span of the truss 
of the main bridge. Since the approaches were designed for high- 
way only, the loading is far less than that on the main bridge. 
It would be a waste to use high tensile steel, so ordinary carbon 
steel was selected as the construction material. 


Fig. 16.--Diagram of the arrangement of the floating barks 


horizontal axis of the wheels. The 
friction between the wheel and the 
horizontal axis was lessened by 
providing }-in. diameter steel tubes 
around the axis. The wheels were 
connected together by using two 4-in. by 12-in. grooved iron bars 
with seven holes to fit the seven axes ; the axes were tightly fixed 
by nuts. The two grooved iron bars were connected by angles 
and screws. Above the seven horizontal disks, 12-in. square 
wooden ties were arranged to support the stecl skeleton. 

The rails on which the wheels of the hanger rolled were a little 
different from ordinary rails. Two 90 Ib. rails were employed to 
form a track on 14-in. square ties, the distance center to center of 
the rails being 94-in. Two tracks 44-ft. center to center were used 
to support the wheels. The rails were fastened and connected by 
fishplates and screw bolts ; long bolt of 3-in. diameter were in- 
serted between the rails at intervals of 64-ft. 

The rails were all supported on piles. Owing to the different 
depth of the riverbed, four different arrangements were employed 
for the pile beats. The first arrangement was used for a distance 
of some 57-ft. from the bank into the river. Owing to the shallow 
water, two pine piles, 40-ft. long, were driven into the riverbed 
to form a set to support the track. The upper ends of the piles 
were closely connected ; the lower ends were some 8-ft. apart. The 
distance between each two sets of piles, center to center, was 3-ft. 
4-in. At the top of each set, a 14-in. square wooden-tie was arranged 
to support the rail track. The second arrangement was employed 
for some 153-ft. in the river. Piles 50-ft. long were driven and 


‘walls near the lower corner. 
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were arranged just as in the first 
arrangement was for some 57-ft. in the 
river. Piles 60-ft. long were driven ; 
bracings were connected to the piles at 
20-ft. intervals to attain sound rigidity. 
The fourth “arrangement was for some 
73-ft. in the river. Piles, 60 to 70-ft. 
long, were employed as shown in fig. 21. 

The grade of the rail was 15 per 
cent ; the total length of the rail tracks 
extended into the river on trestles was 
340-ft. 

The diameter of the wheel connected 
to the hanger is 30-in., the width being 
15-in. The wheel was furnished with 
two smooth courses to fit the track and 
as connected to a hand wheel by gears 
so as to be movable by hand. 

When the caisson was transported 
to the end of the track in the river, it 
was lowered to the water and floated on 
barks. This was accomplished by means 
of the screws on the connecting rods. 
However in revolving the screw nuts there was 
great amount of friction. 


Sinking of Pneumatic Caissons 


With a view to avoiding this friction, 
a special arrangement was designed with steel disk and. rollers. 


Fig. 21.—Piles, 60 to 70 feet long were employed 


for the sinking of pneumatic caissons 


produced quite a 


was operated by 


For the main bridge, the bottom of the piers had to be sunk 


into the riverbed some 70-ft. below. Owing to the existing liquid 


sand riverbed, it was impossible to excavate, so 
pneumatic caissons were employed. 

Nearly all the caissons were constructed 
ashore in the construction yard, except that 
for pier No. I of the main bridge, which was 
practically constructed right in the field. 

The location of pier No. 1 is not far from 
the north bank of the river, where the riverbed 
is comparatively higher and the depth of the 
existing water is only some 20-ft.; thus, it was 
not convenient to drift the pneumatic caisson. 
Steel shect-pile cofferdam was first constructed 
with 184 pieces of steel sheet piles, 50-ft. long ; 
water was then removed from the dam, mud and 
sand being excavated, gravel and stone were 
employed to consolidate the foundation ; then, 
the pneumatic caisson was built up. It took 
some two months to accomplish this. The pier 
was then built up. When the pier was some 
12-ft. high pneumatic instruments were fitted on 
the caisson. The caisson was sunk first by 
means of manual excavation. At first the 
excavated mud and sand was filled into the 
caisson walls to facilitate its sinking. Much 
care had been taken as to the amount of the 
pressure applied. In case the pressure was much 
in excess, the caisson would not sink but float. 
If the pressure was much lower than required, 
the caisson would probably sink too fast, as the 
riverbed is all composed of silt and sand, its 
bearing power being far less than required for 
supporting the caisson. In fact, owing to the 
excess amount of pressure and the uneven 
qualities of the riverbed, a caisson did once get 
inclined so much that the difference of the 
elevations of its two diametrical corners even 
reached 5-ft. The pneumatic process was then 
held is cessation and the caisson was righted by 
filling materials into the walls near the higher 
corner and drawing the filled materials cut of the 
The caisson was 
thus made upright again. The pneumatic process 
was continued and the caisson went on sinking 
as the pier was built up. At first, from 1-ft. to 
32-ft. owing to the soft clay and liquid at the 


bottom, the caisson tended to sink much quicker, 


CONCRETE FUNNEL 


MATCR4L Fuones 


Fig. 24.—Air lock connected 
with an airshaft, arranged at 
the top of the caisson to con- 
troll the air-pressure, to keep 
the workmen immune from 
caisson diseases 


‘ 


so comparatively high pressure was 

required to keep the caisson from sink- 
=> ing too fast. From 33-ft., to 47-ft., the 
riverbed is composed of gravel and 
stone and the bearing power is much 
higher ; the pressure required was then 
much smaller than estimated. 

Air was compressed into the caisson 
by means of an air compressor. On the 
north bank, four compressors were 
arranged for use, two of which were 
made in the United States, each being 
capable of pumping air at a velocity of 
500 cu. ft. per min. The air pumped 
was first admitted to an air box and was 
then transferred to the working chamber 
by air tubes. 

An air lock connected with an air 
shaft, fig. 24. was arranged at the top 
of the caisson. In the air lock, a clay 
hoist was arranged with several funnels. 
On one side of the air lock there was 
connected a decompression chamber in 


which the air pressure was a little lower than in the working 
chamber and through which the workmen would enter. 
hoist consisted of a gear wheel and a chain, on both ends of which 
buckets were arranged to transport the excavated. soil. 


The clay 


The hoist 


means of a 3 h.p. motor. See fig. 25. 


Safety Device Workers 


Owing to the high pressure in the working chamber, workmen 


were easily subjected to injury; therefore, a 
safety air lock was furnished in which the high 
pressure might be gradually reduced to be equal 
to the ordinary atmospheric pressure ; workmen 
subjected to caisson diseases were often kept in 
it to recover. 

The process of excavation was different for 
different geological conditions. When the caisson 
was sunk into ordinary soil layer and when the 
pier was held upright, excavation was held by 
radiation method, that is, from center to the four 
sides. If the pier was held inclined, it was 
naturally the way to excavate the soil right from 
the opposite side of the inclination with a view 
to keeping the pier upright again. When the 
caisson was sunk on rock stratum, care had to be 
taken to prevent the edge of the caisson being 
ruptured. 

For general proceeding of excavation in 
ordinary sand riverbed. First, a piece of plat- 
form was left under the air shaft for supporting 
the buckets of the hoist ; excavation was then 
commenced. around the platform. 

When the caisson reaches the rock stratum, 
it is necessary to excavate first around its lower 
edges in order to prevent it from being ruptured 
when the caisson sinks. The excavation of the 
rock around the edge was practically carried out 
in the proceedings as indicated by the numbers 
in the figure. 

The excavated soil in the working chamber 
was transported by the buckets of the hoist and 
was carried outside by the material funnels. 
For ordinary excavation in soft soil, some 23 
workmen were employed within the caisson. 
When the caisson was sunk to rock stratum, it 
proved much more difficult to excavate; so, more 
than 30 workmen were employed. For 24 hours, 
with continual excavating, the caisson would 
sink 9-in. 

When the caisson was sunk to rock stratum 
and when the pier was right at its proper position, 
concrete was then filled into the working chamber. 
High pressure was applied to prevent leakage of 
water ; concrete was mixed right in the chamber, 
and was first filled all over the bottom for certain 
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Fig. 25.—Diagram of the excavation operation 


depth and was filled again from the four sides to the center, layer 
after layer, each layer being 6-in. in thickness. 


The Piling Work 


The rock stratum under piers No. | to 6 is comparatively 
higher ; no piles were needed for their foundation work ; however, 
for piers No. 7 to 15, the rock stratum is much lower so piling work 
played a very important part. 

Piles were all driven by means of 5.8 ton steam hammer pile 
drivers which was arranged on a large steam bark with cranes, 
pulleys and leader. The hammer was guided and controlled by 
means of chains and capstans. Since the hammer was only able 
to drive the piles above the water level, a special design of guiding 
piles was used. The guiding piles were practically steel cylinders, 
60-ft. long, equipped with steel caps at both ends to fit the hammer 
above and the pile driven below. The weight of each guiding pile 
was approximately 5 tons. 

Sometimes, the guiding pile would be driven to some 40-ft. 
into the riverbed. Very large skin friction was produced between 
the surrounding mud and its lateral surface, so pulleys were arranged 
on the crane to pull it out when the wooden pile was at its proper 
position. 


The proceedings of the piling work were as follows: 
(1) First, the pile to be driven was lifted up to the top of its 
uide. 
i (2) The pile was then arranged at its position in the guide 
under the hammer. 

(3) A-stecl cap was fitted at the top of pile in order to prevent 
it from being split. 

(4) The pile was then fixed at its right position by means of 
iron bracing. 

(5) The position of the pile was adjusted by moving the bark, 
and was readjusted after the pile had been driven by light blows. 

(6) When the pile was fixed at its position, all materials 
originally used to lift the pile, was removed. 

(7) Steam was raised and driving was started. 

(8) When the pile was driven to a certain depth, the steam- 
hammer and the cap were all removed and lifted again. 

(9) A guiding pile was then fitted right above the pile driven 
and below the hammer. 

(10) Steam was operated again and the pile was driven by 
means of the hammer on the guiding pile right to the bottom of the 
riverbed. 

(11) When the required depth was reached, the hammer and 
the cap were all removed and lifted. 

(12) The guiding pile was then pulled out, and the piling 
process was completed. 

Ordinarily when a series of piles were to be driven, they were 
driven first at the central portion of the foundation ; the earth 
around these driven piles would be tightly packed together ; piles 
then driven were liable to be inclined instead of being vertical. 
Several means were devised to pull these inclined piles out again. 
The best method was to use the water jet. A Worthington steam 
hydraulic engine was arranged on the bark, being capable of pump- 
ing 500 gal. of water per min. ; its maximum pressure head being 
300 Ib. per sq. in. Steel tubes, 6-in. in diameter, were connected 
to the engine to form the jet. The length of the jet was different 
for different depths and was provided by connecting steel tubes, 
each 20-ft. long. At the lower end of the jet, a short nozzle was 
furnished, for ordinary sand soils, the water jet was often employed 
to drive piles and proved effective. 


Sinking of Open Caissons 


For the north approach, piers A and B were all located right 
on the bank ; therefore, chiefly for economy of time and safety, 
open caissons were employed as dredging wells. 
The caissons were all made of reinforced concrete, 
being 52-ft. high, 14-ft. wide, and 19-ft. long. the 
thickness of the caisson wall was 4-ft. The 
reinforcements arranged around one wall were: 
723-in. steel vertical rods around its outer 
circumference ; 183-in. steel verticals around its 
inner circumference. The footing of the wall 
was sloped outward at a rate of 1:20. In 


The first section was 14-ft. in height ; 
the second and_ third 
sections were both 13-ft. 
and the fourth section 
was 12-ft. in height. At 
first, the caisson was 


sections. 


Fig, 42,-Mixers as employed on floating barks for the construc- 
tion of piers in the river 


construction, the caisson was divided into four . 
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sunk through mud and sand; excavation was by manual work only. 
The sinking rate was some 12-in. each day. The caisson was liable to 
be tipped up and down owing to the uneven distribution of the 
geological contents. Once the caisson even sank at a rate of some 
3-ft. a day. When the caisson was held inclined, excavation was 
started at the portion opposite to the inclination with a view to 
keeping it upright again. However, the caisson was too small to 
attain this effect. Therefore, wood bracings were braced to keep 
the caisson from being inclined. When the fourth section was sunk 
into the earth, the caisson practically rested on rock stratum, which 
is actually not far from the ground surface. Undermined water 
was then pumped outside and concrete was filled in the caisson 
at its bottom. 


The Concrete Work—Material Employed 


(1) Cement. 


Since the river is subjected to sea flows, the concrete piers of 
the main bridge will be seriously affected by the salt water. There- 
fore, special cement was employed for the piers of the main bridge, 
whereas, for the piers of the approaches, ordinary portland cement 
produced by China Portland Cement Co. was brought into use. 

(2) Sand. 

The property of the sand used has much to do with the prop- 
erty of the resulting concrete. After serious study and repeated 
experiments, sand produced in Fuyang, Chugee and places near 
the Chien Tang River was brought into use. The fineness, and 
the sharpness of the sand used were practically suitable ; however, 
its condition proved a defective point. The sand had to be washed 
before being used. 


(3) Stone. 


For ordinary proportions of concrete, the stone used was 
practically l-in. in size, except that used for 1 : 4 : 8 concrete, being 
some 2-in. in size. The stone used was mostly green gravel, which 
was produced on a mountain, called “‘ Mantao Shan,” in Fuyang. 


(4) Water. 
The salt water in the river was practically unavailable. It 
would have cost too much to get machinery for water supply, so 


on the north bank water was taken from the mountain streams ; 
on the south bank, water was suctioned from small ponds. 


(5) Steel. 


All the stecl used was manufactured by open hearth process. 
Deformed and plain rods were both employed. Most of the steel 
rods used for the main bridge were bought from Portland, while 
those used for the approaches were from Germany. 


Forms 


Most of the forms for the concrete work of the approaches 
were made of wooden planks ; whereas those used for the main 
bridge were composed of steel shects. Particular features of the 
forms are given in the following : 

(1) For the main bridge, forms of the pneumatic caissons were 
braced inside the caisson. 

(2) The forms of the open caissons for the piers of the ap- 
proach and those of the piers of the main bridge were all made 
of self-supporting arrangements. 

(3) The forms used for the piers on the south bank were made 
of sheet-pile cofferdams. 

(4) The forms of the wall of the piers of the approaches were 
supported by wooden scaffoldings. 

(5) The forms of the slab of the bridge were supported on the 
truss members. 


Concrete 


Six different proportions of concrete were employed for different 
structures : 

1:]:2 Used for structures under the supports of the steel 
superstructures. 

1:2:3 Used for the structures on the superstructure of the 
approach and for the footing of the open caissons. 

1:2:4 Used for the pier wall of the main bridge and the high- 
way slab and auxiliary structures like wing wall and rails. 


1: 2:5 Used for the walls of the piers and open caissons of the 
approaches. 


1:3: 6 Used for the footing of the piers of the approaches and 
for filling the caissons after they were sunk into their proper posi- 
tions. 

1:4:8 Used for filling the excavated foundations of the piers 
of the approaches right on rock stratum. 


All the concrete used was mixed by means of machine mixers. 
Thorough mixing was shown by the color of the resulting concrete. 
In mixing the concrete, slump test was often held to investigate 
the ratio between the amount of water and cement. 


The mixing yard was different in arrangement for different 
conditions of the work. 


(1) For structures comparatively lower on land, the mixing 
yard was arranged simply. 


(2) For structures comparatively higher on land, the same 
arrangement was made as in (1), except that a wooden skeleton, 
furnished with hoist, was erected chiefly for purpose to transport 
the mixed concrete. 


(3) For the construction of the piers in the river, mixers were 
arranged on floating barks, as shown in fig. 42. 


For transportation of the mixed concrete to higher structures, 
skeleton tower and hoist were arranged. Ordinarily on land, 
wheelbarrels were employed. In connection with the work in 
caissons, buckets were used. 


The placing of concrete into the forms was different for different 
structures. 


(1) For filling at the bottom of piers and caissons, concrete 
was continually laid right from the bottom, layer after layer, each 
layer being some 6-in. in thickness. 


(2) For the walls of the piers owing to the complicated arrange- 
ment of the reinforcement therein, concrete was laid continually, 
but not necessarily once as a whole, layer on layer, each layer being 
6-in. in depth. However, when work was interrupted, although 
the wall was not necessarily completed, the top of the filled concrete 
must be well arranged as a level surface so it could be continued 
the next day. 


(3) For the structures on the superstructure, as they were all 
connected with the road slab, concrete had to be placed at the 
same time as that for the slab. The joints at which the placing 
of concrete was temporarily held at cessation must needs be located 
at sections of minimum shear. 


(4) For the highway slab, concrete was placed so that the 
temporary joints at cessation of work were located right at sections 
where connecting reinforcement was provided at both the top and 
the bottom of the resulting slab, the extremities of the stringer being 
right at the middle of the span of the slab where shear occurred to 
be minimum. 


After certain elapse of time, the forms were removed ; the 
resulting concrete work was then finished by painting with 1: 2 
cement mortar and moldings were made to add more or less archi- 
tectural beauty to the existing structures. 


‘Sian: A Coup d’Etat ”’ is Best-Seller 


The de luxe edition of Sian : A Coup d’Etat, which comprises a 
vivid account by Madame Chiang Kai-shek of her thrilling activities 
during the fateful days when the Generalissimo was under detention 
in Sian, and extracts from the diary that the Generalissimo kept 
during that anxious period, has proved to be a best-seller in China 
and undoubtedly will be received with world-wide interest. Apart 
altogether from the literary merits of the contents, the format of the 
book is unusual and attractive. It is printed on specially prepared 
Chinese paper, made by hand, from bamboo fibre and is bound in 
Chinese silk with a brocade back. The cover bears, beneath the 
title in English, Chinese characters in gold written by the Generalis- 
simo. The book is printed by Messrs. Kelly & Walsh, Ltd. 


Many of the Generalissimo’s bodyguards were killed during 
the troubles at Sian, and the entire profits derived from the sale of 
the book will be devoted to the support and education of the orphans 
and the relief of the widows. 
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slanting towards North and East. We now find that earthquake 
shocks travel there on the surface in those directions. Rocky sites 
are better than alluvial ones, this being clearly demonstrated at 
Monghyr. Narrow lanes with high buildings on either side should 
be avoided and all thoroughfares should be wide. Buildings should 
have sufficient courtyards and compound spaces (greater than the 
height of the building) and particular attention should be paid to 
the design and construction of buildings at the corners of streets. 
Open ground should be left for the congregation of men and 
animals in cases of disaster, in the directions from which the shocks 
come, e.g.. the westerly direction in Bihar. More exits from 
buildings should be provided which should be free from porches 
and overhanging balconies. 

Foundations should be deep, as deep foundations minimize the 
movement of the superstructure. They are particularly advan- 
tageous in the case of low buildings. In alluvial ground a good 
foundation is a R. C. block or R. C. raft with a few inches of sand 
filling all round and underneath. This would transmit the shock 
as one unit. 

Too many door and window openings, long verandahs and 
unsymmetrical openings should be avoided. Tops of windows and 
lintels should be at one level and continuous and semi-circular 
arches should be avoided as far as possible and if present, should 
be reinforced. 

In the construction of high buildings corners should be in 
cement, reinforced with cranked bars, and it is better to use cement 
masonry at the junctions of walls and corners. Cornices and 
long unsupported walls should be provided with buttresses. 
Vertical cracks caused by undulatory and disortitional movements 
can be avoided by the use of R. C. band courses at the door and 
roof levels. 

A steel framed superstructure is the best for an earthquake area 
while brick in cement also gives good results. The upper storey 
should be as light as possible, and preferably of wooden or ferro- 
concrete construction. Diagonal stressing plays a very important 
part in earthquake shocks, and the lighter and more flexible the 
roof the better it stands. Top reinforcements are necessary even 
for floors and these must be designed for upward thrust also. The 
structure, in short, should be rigid, as a rigid structure moves with 
the same period as that of the ground and comes to rest quickly, 
while a non-rigid structure attains its own period and may have the 
top amplitude as much as two or three times the base one. It is 
therefore advisable to use elastic columns in the lower storey, which 
will enable the structure to oscillate l-in. or 2-in. without the 
internal stresses exceeding the elastic limit. The building, in- 
cidentally, should never be top heavy and it must havea very short 
period of vibration. 

A steel framed structure with rigid connections between its 
horizontal and vertical members and walls, with wall partitions and 
floors of reinforced concrete, is found to be the best. 

The probable acceleration should be determined for a particular 
locality. This can be done by carefully studying the effects of past 
earthquakes, and I would suggest that the Public Works Department 
ought to prepare elaborate maps of isoseists in seismic areas. The 
acceleration may be worked out by considering :—(1) the over- 
turning of walls, pillars and monuments, (2) the distance to which 
superstructures are thrown and (3) by seismographs. 

To reiterate, structures in seismic areas must be of suitable 
materials, well designed and properly built. They should have a 
square or rectangular plan with their length in the prevailing direc- 
tion of shocks, and they should have continuous well spread founda- 
tions of suitable materials such as cement and reinforced concrete. 
Diagonal bracings damp vibrations and render structures resistant 
to collapse by reducing the period and shortening the amplitude and 
these should, therefore, be provided in all cases. Solid rock or 
compact soil should be preferred as a foundation, edges of earth 
basin should be avoided, and single storeyed buildings should be the 
limit. 

The question of water supply should be very carefully studied 
as wells usually choke up after an earthquake. Water and light 
have to be restored almost immediately and to preserve these it 
is important that all cables and mains should be carried under- 
ground. 

I am of the opinion that earthquakes in seismic areas can be 
foretold with as much precision or want of precision as is attained 
in forecasts of weather. Serious earthquakes fortunately only visit 
us at long intervals ; but when they do come they cause immense 


loss to life and property. By being prepared beforehand engineers 
would be able to face them better. About two years ago an 
earthquake shook the station at Mach near Quetta and the jail and 
other buildings there were destroyed. It is surprising that this 
question then was so lightly dismissed and people there remained 
unaware of the impending danger. That was the first thing that 
occurred to me when I visited Quetta in 1933. 

Looking into the question of the leaks of the tiny water re- 
servoir near Quetta, I knew that even a passing quake would 
readily open up the already loose partings in the rocks which are 
very steeply inclined at the place. Only a structure properly 
designed. to withstand. tremors could stand there and in my opinion 
ferro concrete construction with proper orientation was necessary. 
The question was uppermost in my mind (the time then being just 
after the great Bihar earthquake) when we were discussing a paper 
on “The water supply in Baluchistan ”’ last year, and I referred 
instinctively to the possibilities of an earthquake in that neighbor- 
hood. 

The history of past earthquakes needs careful study and there 
should be many more seismographic-stations in the Indo-Gangetic 
alluvial area, Sind, Baluchistan and Burma. An ideal arrange- 
ment in India would be an engineering geologist, in touch with the 
International Seismographic Society, working in close co-operation 
with the Public Works Department and reporting to a Committee of 
Engineers, Geologists and Seismographists. For the predictions 
of earthquakes distant station observations are more suitable. 
Stations in Japan and Europe can get a better idea of stresses and 
strains developing underground under the Himalayas, Baluchistan 
and Burma hills than the observatories situated in those localities 
themselves. I would suggest that a qualified engineering seismo- 
logist or a geologist should, therefore, be asked to visit these foreign 
observatories and go into the question very thoroughly. 

The constitution of the interior of the earth should be more 
carefully studied and I suggest that etherical waves (similar to 
those used in wireless) should be utilized in the study of the internal 
stresses and strains in the earth’s crust. 

Another line of research would be the behavior of deep sands 
when subjected to wave motions similar to those produced in 
earthquakes. The question of sand and water spouts, fissures, 
slips, displacements, etc., in such areas may then be properly solved. 
The tilting of the valley throwing the waters of the river Ganges 
to the south side first gives a clue to the nature of the sand wave 
produced there. The whole alluvial area is rising very slightly 
in ripples from Benares to Calcutta and the Himalayas are still 
rising and so are the Baluchistan and Burma ranges. The 
Himalayas are bound to involve the whole of the alluvial areas 
between them and the Vindhyas in a grand succession of folds and 
earthquakes will therefore be periodic. I hope engineers all over 
the country will now take up this question seriously, try to be 
forewarned by studying seismology and build structures which 
may shake but not come down. 


Improvement of Peiping-Hankow Railway 


To facilitate transportation on the line, 20 new locomotives 
have been ordered from abroad by the Peiping-Hankow Railway 
Administration. Meanwhile, the equipment of the railway work- 
shops will be increased. Large quantities of repair materials, new 
motors, boilers and sundry machines will be bought. 

The traffic system on the line will be improved. The long- 
distance telephone line between Hankow and Chengchow have 
already been extended to Peiping. More shunts are being built 
at various stations to facilitate the dispatch of trains and engines. 

Where the distance between two stations is too great, sub- 
stations are now being built in between so as to facilitate traffic. 
Many of the stations which are in a tottering state will be re-built 
and walls or fences will be built around the stations to prevent 
trespassing. The signalling system will also be improved to ensure 
safety and speed of traffic. 

The total debts of the line, up till 1933, amounted to $91,000,- 
000. Since 1934, payment by instalments has been effected in 
accordance with instructions issued by the Ministry of Railways, 
and this will be continued until all debts are paid up. 

The railway authorities are confident that with the realization 


of the seven-year plan the Peiping-Hankow Railway will be a 


model railway in the country. 
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Railway Construction in Manchuria 


OPOGRAPHICALLY, the coastal line of Manchuria is not 
lengthy while natural river transport facilities save for 
the great Sungari and Liao rivers are rather unimportant. 
Kept from modern civilization for many centuries as a 
“forbidden land,’’ Manchuria, even fifty years ago was regarded 
by the world as a remote and unproductive area, despite its natural 
resources and vast and fertile tracts of land capable of cultivation. 

Manchuria of the present day stands out in sharp contrast 
to what it was half a century ago ; this land now ranks among the 
principal agricultural countries of the world and is a great supplier 
of coal and iron, the two minerals which may be termed the food 
for all modern industries. It is then necessary to know what 
accounts for this rapid development of Manchuria in the realm of 
world economics. 

Everybody will admit that unless a network of railways had 
been spread over Manchuria, the country would have lagged be- 
‘hind the times as an uncultiva- 
ted and unproductive land. The 
introduction of railway com- 
munications, it may be said, is 
responsible for the emergence 
during the past five decades or so 
of Manchuria as a land of inter- 
national economic importance. 

It was not on China’s own 
initiative that the first railway 
was installed in Manchuria. 
Planning to invade Manchuria, 
Czarist Russia in 1896 concluded 
with China a secret protocol 
whereby the former acquired the 
right to install the old Chinese 
EKastern Railway which was re- 
christened the North Manchuria 
Railway after the creation of 
the Hsinking Government. Work 
on the construction of this line 
was immediately started. <A 
couple of years later or in 1898, another agreement was signed 
between the two Governments this time regarding the installation 
and management of a railway into South Manchuria as a branch 
line of the Chinese Eastern Railway. 

How Manchuria’s railway construction has progressed from 
that time until the establishment of Manchoukuo may be summed 
up in the following brief chronicle of related events occurring during 
this period : 

(1) 1896: A secret convention was signed between Russia 
and China, whereby the former obtained the right to construct the 
Chinese Kastern Railway, the building of which was immediately 
started. 


The North Manchuria Railway passes from the Soviet Hands 
to Manchoukuo 


South-Manchurian Railway President Hayashi and Minister of 
Communications Ting leaving for the North Manchuria Railway 
Transfer Ceremony 


(2) 1898: A preliminary contract for a British loan to China 
for the erection of a railway from Peiping to Newchwang was signed. 
An agreement was also concluded between Russia and China regard- 
ing the installation and management of a branch-line in South 
Manchuria of the Chinese Eastern Railway. 

(3) 1899: An Anglo-Russian convention appropos of rail- 
ways in China was signed. Russia and China exchanged memoranda 
under which the former was given the right of preference to install 
railways in the territory north and east of Peking to the Soviet 
frontier. 

(4) 1900: The Peking-Mukden railway was extended from 
Koupangtzu to Tahushan. 

(5) 1902: A preliminary contract on the installation of a 
railway between Kirin and Changchun (now Hsinking) was signed 
between Russia and China. The construction work of all sectors 
of the Chinese Eastern Railway was completed. 

(6) 1903 : The whole of the 
Chinese Eastern Railway was 
opened to business. The Peking- 


Mukden railway was further 
extended from Tahushan _ to 
Hsinminfu. 

(7) 1904: The — Russo- 
Japanese War broke out. A 


light railway between Antung 
and Mukden was installed by 
the Japanese Army. 

(8) 1905: Another light 
railway was constructed by the 
Japanese Army from Mukden to 
Hsinminfu. In the Portsmouth 
Peace Treaty signed on Septem- 
ber 5, 1905, Russia transferred 
to Japan her lease of the 
Kwantung Territory, the railway 
between Dairen and Changchun, 


now Hsinking, together with 
its branch lines. 
(9) 1906: The South Manchuria Railway Company was 


organized to operate all railway lines in South Manchuria. 


New Railways 


From 1907 to 1931 when the Manchurian Incident broke out, 
many new railways were installed largely by the South Manchuria 
Railway Company on contracts with the Chinese authorities. 
With the birth in 1932 of Manchoukuo, all railways thus erected 
in Manchuria, save for those owned and managed by the South 
Manchuria Railway Company, were automatically taken over by 
Many more lines have since been 


the Hsinking Government. 


A 7 le 


Changing the gauge of the Hsinking-Harbin Line 
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The General Direction of Manchoukuo State Railways, Mukden 


installed throughout Manchuria by the new State, perfecting the 
present network of railways. 

Furthermore, the Chinese Eastern Railway, 1,720 kilometers, 
was transferred to Manchoukuo in March, 1935. Thus, the mileage 
of railways in Manchuria since the Manchurian Incident has rapidly 
increased. The total length of railways as at the end of September, 
1936, was 8,771.4 kilometers, including 1,130.5 kilometers represent- 
ing the lines owned by the South Manchuria Railway Company, 
7,295.5 kilometers owned by the State of Manchoukuo and 345.4 
kilometers, private-owned. 

After the completion of the fourth railway construction pro- 
gram to be launched this year, the length will be increased further 
to 12,000 kilometers. Under a decree issued by the Hsinking De- 
partment of Communication on February 9, 1933, all railways of 
the Manchoukuo State came under the management of the South 
Manchuria Railway Company. With a view to rationalizing the 
operation of the vast railway network, the company in October, 
1936, created in Mukden the General Direction of Railways entrusted 
with the uniform management of all lines in Manchuria and North 
Korea. 

This Mukden institution, led by Vice-President Takuichi Oh- 
mura of the South Manchuria Railway Company, not only manages 
the running of 8,770 kilometers of railways, but also supervises the 
‘ construction of new lines and harbor facilities. There are at present 
32 Manchoukuo State railways whose actual operation is under- 
taken by five local railway bureaus and two offices. 

The South Manchuria Railway trunk line between Dairen and 
Hsinking, 701.4 kilometers, is the most important of all Manchurian 
railways. Because this line has as one of its termini the port of 
Dairen and because it passes through what is called the granary 
of South Manchuria, the larger portion of local farm produce for 
export and incoming commodities for distribution in the hinterland 
is transported by this railway. 

In point of importance, the Hsinking-Tumen line, 568 kilo- 
meters, and the Tumen-Chiamussu line, 444.9 kilometers, which 
run through the northeastern districts and are linked with the 
three North Korean ports, Yuki, Seishin and Rashin, come next. 
By these two lines, the majority of farm produce and lumber from 
North-east Manchuria are taken to the three ports for shipment 
abroad. 

In order to meet the steady growth of commodities to 
and from the northeastern districts of Manchuria by these two 
lines via North Korea, the South Manchuria Railway Company 
has already established gigantic harbor facilities, especially at 
Rashin, which is capable of handling three million tons of cargo 
annually. 

The third important line is the Mukden-Shanhaikwan railway, 
419.6 kilometers, which is linked with North China by the Peiping- 
Shanhaikwan railway. Naturally, this line plays the principal réle 
in the overland trade between Manchuria and North China. The 
fact also must not be overlooked that along the line are two good 
ports, Hulutao, Chinchow Province, and Hopeh, Fengtien Province, 
both of which face the Gulf of Pechili. These two ports add a great 
deal to importance of the Mukden-Shanhaikwan railway. 

Roughly speaking, all other railways may be regarded as 
“feeder-lines ” for the foregoing four principal railways, although 
there is no need to say that as the districts through which they 
pass are cultivated for agriculture and industrialized, their im- 


The Department of Communications, Hsinking 


portance will be multiplied. Below is a list of the main Manchurian 
railways operated by the Mukden General Direction : 
(a) Owned by the S.M.R. 

kilometers 


701.4 
260.2 


1. Dairen-Hsinking trunk line 
2. Mukden-Antung line 


(b) Owned by Manchoukuo 


3. Mukden-Shanhaikwan line 419.6 
4. Tahushan-Chengchiatun line 366.2 
5. Chinchow-Chengte line 436.1 
6. Yehpaishou-Chifeng line 146.9 
7. Mukden-Kirin line ; 447.4 
8. Ssupingkai-Meihokou line 156.3 
9. Hsinking-Tumen line 568.0 
10. Tumen-Chiamussu line 444.9 
11. Hulin-Linkou line. . 170.9 
12. Lafa-Harbin line .. PH be: 
12. Harbin-Peian line 326.1 
14. Peian-Heiho line 302.9 
15. Tsitsihar-Peian line ; 2315 
16. Hsinking-Paichengtzu line 332.6 
17. Paichengtzu-Harbin line 250.5 
18. Hsinking-Harbin line 242.2 
19. Harbin-Manchouli line 934.8 
20. Harbin-Suifenho line 546.4 


Manchuria is a predominantly agricultural and mineral country. 
This fact is clearly reflected in the kinds of goods transported by 
the railways. According to statistics released by the South Man- 
churia Railway Company, coal represented 45 per cent of the total 
volume of goods transported by its railways during 1935. Soya 
beans came second with 11.6 per cent, followed by other staple 
farm products with 6.9 per cent. Authoritative statistics regarding 
the Manchoukuo State railways are lacking. The volume of coal, 
soya beans and other farm products handled by the lines owned 
by the South Manchuria Railway Company from 1907 to 1935, are 
given in metric tons in the following table : 


Other staple 


Coal Soya beans : 
farm produce 
1907 148,969 184,032 190,684 
1911 1,330,167 617,092 333,651 
1914 2,494,854 920,504 533,886 
1917 2,623,843 1,067,806 852,195 
1921 3,404,026 1,660,079 1,679,801 
1926 7,269,176 2,130,261 1,901,159 
1929 8,936,720 2,990,616 1,665,227 
1931 7,326,379 2,923,087 1,542,429 
1933 8,653,397 2,557,906 1,596,471 
1934 9,299,834 2,767,876 1,740,326 
1935 9,570,806 2,439,960 1,444,618 


As regards soya beans and other farm produce, their volume 
transported by rail is subject to fluctuation according to demand 
abroad, especially in Europe, and their annual crops. 

There is no doubt that as the land is industrialized, as planned, 
and large numbers of Japanese farmers are sent in for the reclamation 
of uncultivated districts, especially in North Manchuria, there will 
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occur a sharp rise in goods transported by rail either for domestic 
distribution or for export. 

How rapid the development of the Manchurian railways has been 
in recent years and especially since the Manchurian Incident, may 
also be explained by actual figures for goods and passenger traffic 
proceeds recorded by the railways owned by the South Manchuria 
Railway Company, and those possessed by the Manchoukuo State : 


1. §S.M.R. Line 
(a) Goops TRAFFIC 


Volume Amount 
metric tons yen 
1931 15,454,213 70,897,755 
1932 16,572,816 85,022,314 
1933 18,850,840 94,263,019 
1934. 21,671,342 101,489,276 
1935 20,980,701 103,362,261 


A rear view of the most famous fast train in the Orient—the 
Asia—streamlined, super-express on its run between Dairen 
and Harbin 


(6) PassencER TRAFFIC 


Number Amount 
persons yen 
1931 .. a ia we 6,331,760 9,135,663 
1932 8,610,159 14,812,045 
1933 11,633,875 18,757,362 
1934. 13,786,403 20,332,876 
1935 15,122,922 22,412,222 
2. Manchoukuo State Lines 
(a) Goops TRAFFIC 
Volume Amount 
metric tons yen 
1933 8,900,041 36,079,643 
1934 11,859,500 50,513,474 
1935 15,101,882 72,833,514 


A scene of the Railway Construction Work 


(b) PASSENGER TRAFFIC 


Number Amount 

persons yen 
1933 8,073,301 14,706,341 
1934 9,156,947 17,851,910 
1935 14,105,552 28,678,252 


The combined revenue from goods and passenger traffic of 
all Manchurian railways owned by the South Manchuria Railway 
Company and Manchoukuo, including the North Korean lines, 
was Y.167,223,000 in 1936 against Y.144,861,000 in 1935. The 
total volume and number respectively for goods and passengers 
by them during 1937 were 29,283,000 metric tons and 21,908,000 
persons as compared with 25,180,000 metric tons and 20,509,000 
persons in 1985. 

In 1907, the traffic revenue of the South Manchuria Railway 
Company was only 9,678,887 yen as compared with some 135 
million yen. In other words, the revenue during the past three 
decades has been multiplied nearly fifteen times. It is also interest - 
ing to note that the company in 1907 netted a profit of 3,667,276 
yuan which jumped 30 years later, in 1936, to 84,030,328 yen, a 
a sum nearly twenty-seven times as large. 


According to statistics compiled by the Mukden Railway 
Direction, 13,272,400 square kilometers of land are already under 
cultivation in districts traversed by the Manchoukuo State lines 
already installed, in addition to approximately 16,530,000 square 
kilometers still awaiting cultivation. The total area of forests in 
these districts, the same statistics reveal, is estimated at 216,745 
kilometers, from which more than 3,508 million cubic meters of 
lumber are obtainable. Now, the ex ploitation of Manchuria’s farm, 
industrial and mineral resources is in full swing, and it is trite to say 
that as time passes, the importance of railways will increase tremend- 
ously. 
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Engineering Notes 


INDUSTRIAL 


NEW SMELTER.—The Yawata Foundry of the Japan Iron Manufac- 
turing Company has decided to build a 1,000-ton smelter, in addition to one 
of the same capacity now in course of construction. The cost is estimated at 
Y.7,000,000, and tho object is to relieve the present “famine” of pig iron 
and to prevent foreign pig iron from being imported. 


LUMBER MILL.—-The establishment of a lumber mill at Hankow to 
turn out sleepers for the use of various railways in China, are among the latest 
projects of Mr. Chang Kia-ngau, Minister of Railways. The lumber produced 
in Kiangsi is suited for sleepers. It will undergo a special chemical process 
at the proposed mill and will then be made into sleepers. 


JAPAN FUEL.—Establishment of the Japan Fuel Industry Company, 
planned by prominent business men, looked hopeless until the gradual rise of 
gasoline prices, made the promoters decide to revive the plan. The company 
is to reduco its capital from Y.5,000,000 to Y.2,000,000, and will build a 
factory consuming 100,000 metric tons of Horonai coal at Iwamizawa, the 
Hokkaido to manufacture liquefied coal. 


BIG RESERVOIR.—Work started some time ago on a new wator 
reservoir for Tokyo. It will take seven years to construct and cost over 
£2,120,000. The project will take in the water of the main course of the 
Tama River and will be about six and a half times as large as the present 
Murayama and Yamaguchi reservoirs put together. It will impound 
6,600,000,000 cubic fect of water. The dam will be 500 feet high, ranking 
third in the world in this respect. 


ALCOHOL FROM GRAIN AND LUMBER.—Recent developments in 
Manchoukuo include a plan to extract aleohol from grain and lumber. Mr. 
Yasoichi Mine, of Mukdon, is responsible for the scheme to manufacture 
alcohol as a fuel substitute, using lumber, kaoliang and other materials and 
working with a Krupp patent to be bought for about Y.5,000,000. Extrac- 
tion of alcohol from kaoliang has been successful in the laboratory of the South 
Manchuria Railway Company, but the method has never been worked out on 
an industrial scale. Final plans will be announced by June. 


DIESEL AUTOS PLANNED.—Manufacture of diese!l-engined auto- 
mobiles in Japan has already gone through a series of experiments with satis- 
factory results, and will be taken up in earnest by several companies, such 
as the Mitsubishi Heavy-Industries, [kegai Iron Works, Niigata Tron Works, 
Hitachi Works, and others. The Ikegai Works is building a diesel-engine 
automobile plant at Kawasaki, at a cost of Y.1,500,000. Niigata Works has 
decided to enlarge its Kamata factory for the purpose, and Mitsubishi will 
construct a new plant at Maruko. Hitachi, too, is planning to build a factory 
at Sukekawa. 


HUGE COAL PLANT.—A contract valued at about £1,000,000 has 
been concluded between M. Kato, the Manchoukuo Trade Commissioner in 
Berlin, and a German concern for the supply of a coal-vibration plant to 
Manchoukuo. Delivery will extend over several years. 

One-fifth of the total sum is being paid for licence to manufacture syn- 
thetic petrol from coal by the Fischer method. Other major transactions are 
under consideration, They include locomotives and blast furnaces. 

A new German Trade Commissioner will, it is reported, leave for Man- 
choukuo shortly. 


COAL LIQUEFACTION EXPERIMENT.—The immediate construc- 
tion of an experimental coal liquefaction plant at Fushun, capable of prod ucing 
20,000 tons of oil annually, was decided at a conference of South Manchuria 
Railway officials held at Dairen some time ago. The plans of the S.M.R., 
it is stated, provide for the building of a factory capable of ultimately supply- 
ing the demand of the entire Japanese nation, which to-day is estimated at 
3,500,000 tons, the bulk of which is now supplied by foreign concerns. The 
coal liquefaction process, it is stated, is entirely Japanese, and the machinery 
to be installed in the plants will be almost exclusively Japanese. It is under- 
stood, however, that the British coal hydrogenation process for the production 
of oil will be incorporated in the plant at Fushun. 


NEW SMELTERS.—The Tokyo Minister of Commerce and Industry has 
sanctioned construction of new smelters by the Japan Tron Manufacturing 
Company, the Japan Stecl Tubing Company. and the Asano Shipbuilding 
Tron Department. Japan Iron will build a 1,000-ton smelter at its Yawata 
Foundry. Asano intends to build a 300-ton smelter at Tsurumi. Japan 
Steel Tubing Company is building two 400-ton smelters at its Kawasaki 
plant. The company is also planning to build two 500-ton installations and 
application for permission to do so will be filed shortly. The new smelters 
will cost about Y.15,000,000, and equipment for disposing of by-products 
will require another Y.5,000,000. Japan Steel Tubing, therefore, plans to 
eall in ¥.25,000,000 unpaid shares. The Ministry of Commerce and Industry 
has decided to organize an Iron Manufacturing Investigation Commission, 
in preparation for a remodelling of the Government policy for iron manu- 
facturing. The Ministry wants to establish a definite policy with regard to 
acquisition of raw materials, It would also have the Government control 
imports of iron ore and scrap iron. 


KOREAN TEXTILE MILL.—The Dai Nihon Spinning Company, 
Osaka, has decided to build a mill at Kitoho, near Seoul, and has purchased 
a 20,000 Tsubo site. Construction is expected to be started shortly. 


YOKOHAMA INDUSTRIAL HALL.—Yokohama will have a large 
and well equipped building devoted to the industrial activity of the port. 
According to the tentative program, Yokohama will appropriate Y.250,000 
toward the cost of the building, while the Y.150,000 necessary to equip it 
will be raised by public subscription. ‘The vacant ground opposite Yokohama 
Station has been selected as the site. ‘The structure will be used to display 
heavy and light machinery used in the port, of both domestic and foreign 
make. An auditorium will be used as a training school for industrial workers. 
There will also be a library of data on the industry of the world. 


RAILWAYS 


NEW RAILWAY LINK.—Shaohsing, famous for its wine and rice, it is 
expected, will be linked by rail with Hangchow, the Chekiang provincial 
capital, in August, when the southeastern extension of the Shanghai- 
Hangchow-Ningpo Railway will be thrown open to traffic. 

Shaohsing, lying about 30 miles to the south-east of Hangchow, is at 
present connected with the Chekiang capital by canal. 


NEW RAILWAY LOAN.—It is announced that a French syndicate is 
to lend $34,500,000 (about £2,160,000) in materials and cash for the con- 
struction of 523 kilometers (325 miles) of railway between Chengtu and 
Chungking, traversing the richest part of Szechuen Province. 

The balance of $20,000,000 (about £1,250,000) will be furnished by the 
new Chuanchien Railway Company, which will operate the line as a private 
concern. 

The loan is redeemable in 15 years and is guaranteed unconditionally by 
the Ministry for Railways. 


NEW RAIL CONTRACT.—An agreement involving the purchase of 
£900,000 worth of British railway material has been initialled between Messrs. 
Jardine Engineering Corporation and the Chinese Ministry of Railways. 

This is to equip the new King-Kan (Nanking-Kiangsi) Railway, which will 
connect Nanking for the first time by railway with Canton and Hongkong. 

The total length of the new line to be built is about 300 miles. It will 
open up some of the most fertile parts of Central China, particularly in 
Kiangsi, where the Government has been making great efforts to resuscitate 
the farmers since the expulsion of the Communists in 1934. 


Duties and details are sooner accomplished... 
social planning is swifter and surer... shopping 
is no problem... in fact, daily living moves with 
a real swing when you turn to the Telephone. « 
A time-and-money-saver, the Telephone’s greatest 
value is in the new conveniences and protection it 
brings to your Way of Living. « Order your Tele- 
phone today... from our Business Offices (94090) 
or any of our Employees. 


SHANGHAI TELEPHONE COMPANY 
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SHIPPING 


CANTON HARBOR IMPROVEMENT.— 
Pending the approval of Nanking authorities, a 
conservancy surtax is to be imposed by the Canton 
Customs to finance the project of improving the 
silt situation near Canton Harbor. The project 
requires a sum of $3,000,000, and the work is 
expected to be completed in three years, when 
vessels with a draught of 20 feet will be able to 
navigate the harbor without difficulty. 


DEVELOPMENT OF HAINAN.—tThe 
Kwangtung authorities have formulated plans 
to develop Hainan Island, the noted fruit area 
and the largest isle off the south coast. In addi- 
tion to hastening completion of the highway net- 
work and the construction of several piers, the 
Government has planned a round-the-coast rail- 
road. The project has been drawn up by a Dutch 
railway engincer, and the Ministry of Railways 
has already been approached for a part of the 
Sino-British Boxer fund for the construction of 
the projected line. 


WHAMPOA HARBOR.—The U.S. $2,000,- 
000 bond issue for the development of the Wham- 
poa Harbor and the dredging of the Pearl River 
in Kwangtung has been approved by the Legisla- 
tive Yuan. The bonds were issued some time 
ago at the face value of 98 with an interest of 6 
per cent per annum. 

With the payment of interest and repayment 
of principal twice a year, namely on March 31 
and September 30, the bond issue will be redeemed 
in 16 years, namely on March 31, 1953. 

A surcharge of 5 per cent to be imposed by 
the Customs for imports into Kwangtung will be 
levied as security for the loan. 

The Central Bank of China is designated as 
the sole agent and supervisor for affairs relating 
to payment of interest and repayment of principal 
of the loan. 

The bonds are of three denominations, namely 
$5,000, $1,000 and $100, and may be transferred, 
mortgaged or used as security in public trans- 
actions. 


HULUTAO HARBOR PROGRESS.—Hulu- 
tao harbor facilities, now under construction, will 
be completed in 1939, at the cost of more than 
$16,000,000. With the improvement of the 
Lienshan-Hulutao Railway and the construction 
of warehouses, the harbor will then be able to 
handle aunual exports of 1,370,000 tons of coal 
and 530,000 tons of general cargo. Construction 
of the harbor, which faces Liaotung Bay, was 
begun years ago by Netherlands Harbor Works 
under a contract awarded by the old Mukden 
Government. 


COMMUNICATIONS 
NEW WEATHER STATLIONS.—Definite 


expansion of Japan’s weather forecasting facilities 
is planned by the Communications Ministry, which 
has placed an item of Y.340,000 in its budget for 
the current fiscal year to cover it. At present, 
despite the increase of Japan’s air lines and pro- 
jected additions, there is no weather station 
between Japan Proper and Formosa. Meteoro- 
logical stations are to be erected at Tomie, Naga- 
saki Prefecture, Ishigaki Island, Okinawa Pre- 
fecture, and at an undecided point in Miyazaki 
Prefecture. 


HSIANG RIVER BRIDGE.—Construction 
of the railway from Kweichow to Hunan officially 
began last October. One of three lines in- 
tended to bind the western provinces to the Central 
Government, the new railway will run between 
Kweiyang and Chuchow, meeting the Hankow- 
Canton Railway at the latter point. ‘The Kwei- 
yang-Yunnanfu and Kweiyang-Chengtu railway 
projects will be undertaken when the Kweiyang- 
Chuchow railway is completed. The latter, fully 
surveyed, will cover 1,100 kilometers. At Siang- 
tan the soil has been upturned for the first bridge 
across the Hsiang River. The structure, one of 
three large bridges on the route, will be built 
with American imported steel. The enginecrs 
plan to complete the span in about eightcen 
months. 


NEW HIGHWAYS.—To develop communi- 
cations in northern Shensi, the provincial authori- 
ties are planning the construction of two new 
highways linking Yulin with Tunghsieng and 
Suitch. The cost is estimated at $300,000. 


HIGHWAY DEVELOPMENT.—Instruc- 
tions have already beeu received in Chengtu, from 
the Central Government, to the effect that $5 
million be allotted from the $15 million Szechuen 
Rehabilitation Loan for highway construction. 
Two trunk highways will be built, one linking 
Chengtu with Kunming, capital of Yunnan, and 
the other connecting Szechuen with Sikong prov- 
ince. Plans have been made for the repair of 
the Chengtu-Kweiyang highway which, it is 
estimated, will cost approximately $440,000. 


NEW BRIDGES.—The Chinese Ministry of 
Railways has decided to construct a steel bridge 
across the Yellow River at Tungkwan on the 
Shansi-Honan border to facilitate through traffic 
between the Lunghai Railway and the Tatung- 
Puchow line. To be one kilometer in length, the 
bridge will cost approximately $3 million, and 
construction is to be completed within two years. 

The steel bridge of the Nanchang-Kiukiang 
Railway across the Kan River between Nanchang 
and Niuhsing Stations was ready for traffic some 
time ago. The cost of this bridge is $280,000. 


LONG DISTANCE ’°PHONE.—Two  im- 
portant long-distance ’phone services, the Hunan- 
Kiangsu and the Hunan-Honan lines, constructed 
under the auspices of the Ministry of Communica- 
tions, officially inaugurated some ‘time ago. 

The first line will link Shanghai with Chang- 
sha by way of Yoyang, Chinkiang, Wusih and 
Soochow, while the second line will pass through 
Yoyang, Hsinyang, Hsuchang, Loyang, Kaifeng 
and Chengchow. 

The rates for the calls have been completed 
by the Ministry of Communications and have been 
announced already. 
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Some Aspects of Track Maintenance on the Peiping- 
Suiyuan Railway” 


By T. KING, Chief Engineer, Peiping-Suiyuan Railway 


This paper was read, April 17, 1937, at the Annual Meeting in Peiping of the Association of Chinese and American Engineers. 


n this paper, without repeating what has been described in 
previous articles, I shall make an endeavor to point out 
some aspects of track-maintenance, specially found on our 
Railway, with little or no reference to the usual routine 

work of maintenance that may be common to all railways. 


Superelevations on Curves 


The customary standard on this Railway calls for rather ex- 
cessive superclevations of outer rails on curves. Such supereleva- 
tions do not correspond with the comparatively low train-speeds 
now allowed throughout various parts of the line. For example, 
curves of 600-foot radius in the Nankow Pass had a superelevation 
of 5-in., which was far too much for a train-speed of 12 or 15 mi. 
per hour. The result is that the inner rails carrying an undue 
proportion of the moving load have shown hair cracks immediately 
under the railhead, or the head portion of such rails has been more 
or less deformed, i.e., bent toward the center of the track. Again, 
curves on various parts of the line, other than the Nankow Pass, 
have been provided with superelevations as required by a train- 
speed of 40 mi. per hour. As a matter of fact, the speeds allowed 
in the past ten years were only 20 to 25 mi., and it is only since 
October 1, 1936, that the maximum train-speed on the whole of the 
main line, except in the Nankow Pass, has been brought up to 
30 mi. per hour. 

In view of the above, a general order was issued to all section 
engineers to reduce the excessive superelevations to those fixed by 
the Ministry of Railways, which are based upon the formula 


K = 0.009864 DV?, 


in which # = superelevation in millimeters, 
D = degree of curve (20-meter chord) 
and V = train-speed in kilometers per hour, 


or, what is the same thing, in British units, 


EH’ = 0.00066 D'S? 
in which #’ = superelevation in inches, 


D' = degree of curve (100-foot chord) 
and S = train-speed in miles per hour. 


The train-speed assumed in arriving at the new superelevations 
is 35 mi. per hour for all parts of the main line except the Nankow 
Pass. As for the sharp curves in the Nankow Pass the maximum 
superelevation is temporarily fixed at 2}-in., which corresponds 
with a speed of 20 mi. per hour. With the gradual increase in the 
number of manual applications of lubricants on such curves (which 
is described under another heading in this paper), it is expected to 
further reduce the maximum superclevation to about 2-in. 

Most of the sharp curves in the Nankow Pass are situated on 
very steep grades of | in 30. The usual practice on this Railway 
is to keep the inner rails at grade and elevate the outer rails to the 
full amount of superelevations as required. This constitutes a 
heavy task on the tractive power of the locomotives in climbing up 
the grade and turning around the curve. We are now trying to 
alter our practice to that fixed by the Ministry of Railways which 
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Fig. 1.—Sketches with details of reinforced-concrete sleepers, used on sharp curves, which were experimented with on curves in 


the Nankow Pass of the Peiping-Suiyuan Railway. 


Interesting particulars of the trials are given in the Chief Engineer’s Article 
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_ is to have the inner and outer rails lowered and raised respectively 
by half the required superelevation. 

According to our usual practice, the runoff at each end of the 
curve, where there is no transition curve, begins at P.C. or P.T., 
and rises toward the middle of the curve, so that the full super- 
elevation is not realized near both ends of the curve. The recent 
practice is to maintain the full superelevation throughout the simple 
curve, and to have it run out on the tangents beyond the P.C. and 
P.T., as fixed by the Ministry of Railways. 


Manual Lubrication on Curves 


On the numerous sharp curves in the Nankow Pass, the 
friction between railhead and wheel flanges causes considerable 
and quick wear in the former (and in the latter, too), in spite of 
the fact that sorbitically heat-treated rails are used in that part of 
the line. 

In 1934 the installation of automatic lubricators such as the 
Ardco Rail Lubricator manufactured by the Lundie Engineering 
Corporation, New York, U.S.A., was considered, but the cost of 
the latter (U.S. $300 per set) prevented the Railway Administration 
from adopting them. We were then obliged to resort to the practice 
of manual lubrication. This was commenced in April, 1935, on two 
curves of 1,000-foot and 600-foot radii, of which the outer rails 
had been found very easily worn away. The result of this trial 
was fairly satisfactory. Beginning from July, 1935, all curves of 
1,000-foot radius or less in the Nankow Pass were lubricated by 
the patrolling trackmen. The lubricating mixture is applied at or 
near each end of the curve to the gage side of the railhead (not to 
the top of the railhead) at an average rate of four times per curve 
per 24 hours. This mixture is made up of four catties (one catty 
is approximately equal to 14 Ib.) of linseed oil and two catties of 
graphite, for the daily application to all the curves. The total 
daily cost for all the cuvres of 1,000-foot radius or less in the 
Nankow Pass amounts to about $1.10, the wages of the patrolling 
trackmen applying the lubricant not being reckoned in this figure. 

The application four times per day is considered rather in- 
sufficient, and it is now proposed to increase the number of applica- 
tions per day and to engage a few more workmen, in addition to 
the regular patrol men, to do this work. 
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Maintenance of Gage 


In the Nankow Pass where very heavy Mallet locomotives run 
back and forth with great frequency day and night, it has been 
found rather difficult to keep the track at the proper gage. This 
difficulty arises mostly on curves of less than 900-foot radius, and 
at some places on flatter curves or even on tangents, especially 
where the soft-wood sleepers are in a more or less decayed condition. 

According to the standard set down by Dr. Jeme Tien Yu, 
track gage on curves is allowed to be widened to the extent of }-in., 
but due to the action of the heavy locomotives, the gage on curves 
of 600-foot radius often spreads to 14 or 1}-in. With the use of 
gage-rods, four per rail-length, at a widening of l-in. on curves of 
600-foot radius, no further spreading of gage has been found. 
These gage-rods consist of 3-in. x 2-in. x 4-ft. 2-in. flat steel bars 
forged onto the tie plates and are placed on top of the wooden 
sleepers. The widening of gage, as fixed by such rods, is 1-in. 
for curves of 600-foot radius, {-in. for those of 700-foot radius, ete. 
Each rod in place is estimated to cost 81.6 cents. 

We are now experimenting with another simpler device which 
consists of replacing the above bars by long bolts of suitable diameter 
running through the webs of both rails at their neutralaxes. These 
bolts should be easier to be applied and removed, and cost less than 
the flat bars. 


Track in the Pataling Tunnel 


Nearly the whole of the side drains in the Pataling Tunnel are 
of the open type, with the exception of a covered length of 300-ft. 
near its northern portal. Formerly the spring water running in 
such drains was not frozen to any great extent ; but during the very 
low temperatures which have been experienced in the last few 
winters the water has been frozen on its way down the open drains. 
The accumulation of water running on top of the ice results in 
overflows close to the track which greatly handicap the operation 
of trains through the tunnel. Workmen constantly removing the 
ice from such drains perform their work with great difficulty, and 
at any time are liable to be knocked down by passing trains. 
This year we have decided to cover up all of the drains on both 
sides of the track in order to prevent the water from freezing and 
to eliminate trouble in train-operation in the tunnel. 
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Fig. 2.—Sketches, showing slight modifications in the construction of reinforced-concrete sleepers for installation on sharp curves 
of the Peiping-Suiyuan Railway, as deemed advisable following the trial periods of the sleepers, shown in Fig. 1 
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The rails in the tunnel corrode very badly due to the moisture 
in the air which comes from the smoke of the passing locomotives. 
In the course of time the dimensions of the rails are reduced by 
about *-in. It was necessary in September, 1936, to re-lay all the 
234 pieces of rails in the tunnel. At the time of re-laying, the 
new rails and fastenings were painted with coal tar and they will 
hereafter be repainted once a year. 


Rail Creeping 


Rail creeping, to a greater or less extent, has been found 
throughout nearly the whole of the main line and the three branch 
ines. There are, however, three stretches of the main line in which 
rail creeping deserves special mention. 

The first is in the Nankow Pass. In my previous article, 
“The Nankow Pass on the Peiping-Suiyuan Railway,’ I made a 
remark as follows : “‘ This extra fishplate (angle bar) and the longer 
sleepers are used with the idea of preventing rail creeping.” Such 
measures only help to some extent to reduce the amount of creeping. 
As a matter of fact, the trackmen in the Pass are constantly kept 
busy in pushing back the crept rails in order to prevent train 
accidents from this cause. 

The second stretch is one about 24 mi. long situated to the 
east of Tienchen (approximately midway between Kalgan and 
Tatunghsien). The amount of creep runs up to as much as one 
foot or even more. 

The third portion of the main line in which great trouble from 
rail creeping has been found recently is the relocated line between 
Chininghsien (formerly Pingtichuan) and Kisiaying, where second- 
hand 90 lb. rails were used in 1935, as described in my previous 
article, ‘‘ The Peiping-Suiyuan Railway and Its Extension From 
Suiyuan to Paotow.” The angle bars of such rails are not provided 
with slots or holes for receiving the spikes as is the usual practice 
in other parts of the Railway. These slots or holes prevent rails 
from creeping to a certain extent, although it may appear undesir- 
able to strain the angle bars unduly. The absence of the slots or 
holes and the fact that the relocated line has a more or less con- 
tinuous grade of 1 in 160 consitute a combined cause for serious 
creeping, in addition to the fact that our freight traffic runs generally 
in one direction only, i.e., from west to east. 

In 1936, we placed a trial order for two types of anticreepers, 
1,500 pieces each of the “ Fair” and ‘“‘ Henggi”’ types. Upon 
their arrival in October last, the anticreepers were at once installed 
in the above-mentioned stretches of track. Up to the present 
(February, 1937), they have been found very satisfactory, resulting 
in no creep or at most }-in. creep where they have been in use. 
The “ Henggi’’ type seems to be preferable. 

This year we planned to buy about 110,000 pieces of the 
‘““ Henggi’”’ anticreepers to be used throughout the whole line but 
the financial condition of the Railway does not permit this plan 
to be realized. We shall be contented, at present, in buying 
25,000 pieces of the same, mostly for use in the relocated line, and 
the rest to be distributed in other parts of the main line where 
creeping is found most serious. 


Heaving of Track by Frost 


At a great many places west of Kangchuang, our tracks on 
the main line and on the Tatunghsien-Kowchuan branch are heaved 
by frost every winter. The amount of heaving varies with the 
quantity of water found in the cutting, with the depth of ground- 
water level under the roadbed, and with the atmospheric tempera- 
ture of the season. In some cases the track is heaved to the extent 
of an inch or so while in other extreme cases the heaving sometimes 
runs up to over one foot. 

Very bad heavings are experienced nearly every winter in the 
long wet cuttings, one to the south of Fengchen and another to the 
south of Chininghsien (formerly Pingtichuan). In the former, the 
poor soil has, in the past years, been gradually replaced with rubble 
or gravel down to a depth below the frost line and the heaving 
in the last few winters has been found greatly reduced As for the 
latter cutting, we expect to do the replacement of the original soil 
by making use of the accumulated cinders now piled up in the 
locomotive shed at Chininghsien. This work will be done this year. 

The station yard at Suiyuan and nearly the whole section from 
Suiyuan to Paotow suffer from track-heaving every winter. Such 
heavings are due to the fact that the underground water level in 


that region is too near the ground surface, and this is especially 
so when there has been plenty of rainfall in the preceding autumn, 
and cold winter begins early before the groundwater level has any 
chance of being lowered by percolation or drainage. 

The tracks in Shihpatai also suffer from heaving every winter, 
due to water coming down from a wet cutting immediately to the 
west of that station. 

Before any costly measures can be taken to remedy permanent- 
ly the above-said evils, some makeshift way must be resorted to in 
order to provide a practicable and comparatively safe track for 
trains to pass over. Where the heaving is not excessive, say not 
over two inches, wooden shims are used. Should the heaving be 
found to be more than two inches, a certain amount of ballast is 
removed from under the sleepers, besides the use of shims at nearby 
low points. Each cold night causes considerable heavings early 
in the morning, and warm sunshine the following day may result 
in the track dropping to its usual level in the afternoon. A good 
deal of trouble is experienced in raising and lowering the track 
every day in the winter season, and at places where excessive 
heavings are found not only all the workmen in the section gang 
concerned but also a fly gang of ten to fifteen men are kept busy 
day and night in fighting against this trouble. 


Switches and Frogs 


With the delivery of a large number of sets of switches and 
frogs ordered in 1935, as mentioned in my previous article, “ The 
Peiping-Suiyuan Railway and Its Extension From Suiyuan to 
Paotow,” a considerable number of worn-out or broken switches 
and frogs have been replaced. These old switches and frogs, 
together with worn-out rails taken out of the track, would have 
been scrapped if there were no way of reconditioning them, as was 
the case prior to 1935. Beginning from that year, a welding gang 
was organized at the Hsichihmen station, Peiping. This gang 
performs most of its work in co-operation with another gang of 
blacksmiths. The kinds of work now handled by these gangs are 
quite numerous and varied. They may be classified under three 
general headings, namely: (1) repairing switches and frogs, and 
much other equipment such as signal parts, switch stands, parts 
of motor trolleys, hand trolleys and hand push cars, etc., (2) 
fabricating new frogs by making use of two or more sets of broken 
or worn-out ones and old rails and (3) hardening the newly pur- 
chased. switches and frogs (the steel of which was found too soft) 
by heat treatment. 

Table I shows the amount of work done in 1936, and the 
cost of labor and materials. It should be noted that most of the 
materials consumed consist of oxygen and acetylene gases used in 
welding and cutting. 


TaBLE I 
Cost of Labor 
Kind of Work No. of Pieces and Materials 
in Dollars 
Making new frogs .. hee os ee ad 17 1,318.52 
Making new guard rails a es os es 2 3.72 
Repairing frogs a oe an a “ 90 4,072.56 
Repairing switches .. 2 ae ct is, 2 30.49 
Repairing stock rails . sits os aa 4 32.41 
Cutting old rails for fence posts es ie is 27 18.11 
Reconditioning angle bars .. 8 2.07 
Repairing parts of acuaee trolleys, and other 

equipment an is —_ 101.66 
Heat-treating new frogs 16 216.71 
Total 5,796.25 


The two gangs, being under one and the same ganger, consist 
of two welders, three blacksmiths, three apprentices for welders, 
six apprentices for blacksmiths and four unskilled workmen. 

The equipment and tools at the disposal of the welding gang 
are blowers for oxy-acetylene welding and for cutting, one 
pyrometer, one gas-cutting guide, one hardening furnace, four 
kerosene blowers for heating, two furnaces for steel-forging and a 
set of hand tools. In January, 1937 an order was placed for a 
transformer which will make use of the Peiping city current for 
electric arc welding. The same order also calls for one portable 
grinder, one drill, one hammer, and one chipper, all requiring the 
use of electric power. Upon the arrival of such instruments and 
tools, better and quicker work is expected to be done in the near 
future. 
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Reinforced-Concrete Sleepers 


Some reinforced-concrete sleepers of more or less primitive 
designs were previously tried at Kalgan with rather unsatisfactory 
results. 

In 1932, the Ministry of Railways got out three designs, types 
A, B and C, for various Government Railways to experiment with. 
Two lots of such sleepers made in accordance with type B with 
slight modifications (sce Fig. 1) were installed on curves in the 
Nankow Pass. 

The first lot, consisting of 72 pieces, was made in April, 1933, 
and installed in the track in May and December of the same year. 
Of these, 30 are in good condition, 19 have shown cracks in the 
middle, or breakage at end projections, but are still good for use, 
while 23 have been so damaged as to be of no use in the track 
(Seventeen of these were damaged by train derailments). The 
second lot of 98 pieces was made in October, 1933, and put into 
the tracks in March and May, 1934. Of these, 46 are in good 
condition, another 46 have shown cracks or breakage at end pro- 
jections, but are still usable in the track, and the remaining six 
have been taken out of the track due to damage. 

In installing the sleepers of both lots, the stone ballast under 
the sleepers was removed and replaced with coarse sand or fine 
ballast mixed with clay, while broken stone ballast was still used 
in the cribs. It can be seen from the above that only 12 out of 
170 pieces failed from passage of trains. This might be due to 
poor mixing of the concrete ingredients or due to unclean sand 
or stone used in making the sleepers. As a whole, these sleepers 
have proved very useful on curves in maintaining the track gage. 
Each sleeper weighs 226 kg. net, and cost about $7.57, while its 
fastenings cost about $4.91 in addition. 

In September, 1935, a third lot of 93 sleepers was made at 
Chinglungchiao to be used on tangents. The design was slightly 
modified (see Fig. 2) doing away with the end projections and 


diminishing the amount of reinforcements to some extent. Due to 
shortage of fastenings, these sleepers were not installed in the track 
until September, 1936, and up to the present (February, 1937) 
they are in excellent condition. Each sleeper in this lot weighs 
216 kg. net, and cost about $6.86, while its fastenings cost about 
$3.90. It is reasonably expected that such sleepers will last at 
least twenty years. 

Table II gives more detailed information concerning the 
sleepers of all three lots. 

Although concrete sleepers as above described have shown 
fairly good results, there are still two points to be considered. 
One is the high cost as compared with ordinary untreated Oregon 
pine sleepers, each costing only about $3. We are trying to further 
modify the design with a view to bringing down the cost. The 
other is that these concrete sleepers have been tried only in the 
Nankow Pass where train speed is limited to 124 mi. an hour. 
Whether such sleepers are suitable for use in tracks ready for trains 
to run at 30 or more miles per hour remains to be proved. We are 
now arranging to install a dozen or so of such sleepers as shown 
in Fig. 2, in open-line tracks outside of Nankow Pass where the 
allowable train speed is 30 mi. per hour. 


Sandstorms and Snowstorms 


At a great many places along the Peiping-Suiyuan Railway, 
we have to fight against trouble from sandstorms and snowstorms 
(especially the former) which, if not properly cared for, might 
block up the line or endanger the operation of trains. 

Any one or a combination of the following three ways of 
remedy is usually resorted to, and the result is found fairly effective. 
The first is to clear the drifted sand or snow away from the track 
as soon as it accumulates thereon. For this purpose, some of the 
section gangs keep one or two additional workmen throughout the 

(Continued on page 281) 


TaBxLe IT 
r y, 7 
Su Date Date of Where Conditions of Damage | ists er ot) Cost of K ire < 
af . of lation Used Alignment and Number of Cause of Damage e008 10 Each ASIII" Remarks 
Sleepers Making Aneanerion Chainage Pieces Damaged Bod Sleeper Jor Meck 
Tested | ~ o : ge g Condition | ?P Sleeper 
1 71 
42 Apr., 1933 ) May, 1983. 1,687-1,700 | —— grade 16 crack in middle Center bound and 23 $7.57 $4.91 
70 3 damaged at ends, centrifugal force 
1,000’ r. eurve still usable 
1 
68 Oct., 1933 | Mar., 1934 ee —— grade 22 crack in middle P 37 rey 4.91 ; 
70 9 damaged at ends, 80 
1,000’ r. curve still usable ' leg 
1 ina 
2 Apr, 1933 | Dee., 1933 | 2,170-2,179 grade nil — 2 7.57 4.91 - 
\ 33.33 Sp 
600’ r. curve (2 
1 rte 
li . 7 In the — grade | All crushed by train Train derailment nil T57 4.91 
Shihfusze 33.33 7 
Tunnel 600’ r. curve OO 
| Hy 
Il 5 2,223-2,230 grade 6 crushed at rail Unsound concrete due HY { 7.57 4.91 122 
33.33 seats, not usable to defective materials 1h 
700’ r. curve or poor workmanship | 
| 
30 Oct., 1933 | May, 19384) 2,278-2,281 | —— grade 6 crushed at rail Cause of crushing, 9 7.57 4.91 \ 
32 seats, not usable same as above, cause 
600’ r. curve | 15 erack in central of crack, center bound 
portion, still usable 
1 
20 |Sept., 1935, Sept., 1936! 2.062-2,065 | —— grade nil = 20 6.86 3.90 5 
1 30 . 
“tangent i ae 
1 © 
20 F * 2,123-2,126 —- grade a — 20 6.86 3.90 | = 
33.06 i 2 
tangent “eb 
ie fod 
20 3 ‘ 2,210-2,214 | —-— es — 20 6.86 3.90 Ce 
33.33 ! 
tangent = 
1 ab 
9 - n 2,250-2,252 | --— grade 35 == 9 6.86 3.90 fy 
30 g 
tangent | a 
at = - 2,271-2,274 | Level tangent sy — 24 6.86 3.90 J 


* Fastenings include clips, nutlocks, bolts and nuts, washers and planks under rail seats, but not steel tie plates. 
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Electricity Supply in China 


ONSIDERABLE progress has been made in China in the past 
few years in the production and distribution of electricity 
in China. This is particularly true in the large centers 
in which industry is concentrated and which consume 

about 80 per cent of all the power used in the country, Probably 
the main reason for the improvement is the institution, in 1928, 
of a National Construction Committee intended to supervise the 
electrical industries in all China. 

The situation that this committee found was not an encouraging 
one. Free distribution of electricity amounted to 70 per cent of the 
total used in Canton, for example, whilst in Peiping and Tsinanfu the 
figure reached 60 per cent. Thefts of electricity also were frequent, 
especially in the systems operated by Chinese firms, whilst difficul- 
ties of transport for fuel and material, a slavish following of routine 
methods and the practice of building with the cheapest equipment 
obtainable interfered with the proper operation of the plants. 

The action of the Committee was in the first place directed 
to obtaining a concentration of the plants. Considerable numbers 
of power users preferred to run their own stations rather than use 
the distribution companies’ services, and even where these existed 
the size of the systems was on the whole very small. Thus as late 
as 1935 there were only twelve stations with a capacity of over 
10,000 kw., whilst. thirty-six were rated at between 1,000 and 
10,000 kw. On the other hand there were ninety-six plants with 
capacities between 100 and 1,000 kw., and 316 had a capacity of 
less than 100 kw. This concentration is, of course, slow, but is 
being carried on steadily. 

The Committee has also built a testing laboratory for the ex- 
amination and approval of all material before it is installed, and 
has standardized both material and system of supply ; the standards 
for the latter are 50-cycles and 220/380-v., and these standards are 
now applied in about 80 per cent of the Chinese distribution systems. 
Another action of the Committee which has contributed to encourag- 
ing electrial development is the enforcing of rate cuts when profits 
rise above 25 per cent on the invested capital. The power dis- 
tribution franchises have also been standardized with grants for 
a period of twenty years, and the Government is empowered to 
take over the plant at the expiration of the franchise. At Hangchow 
and Chishuyen the systems have already been taken over : in the 
latter town this has enabled the free distribution of electricity to be 
reduced to 15 per cent. Government plants are not always free 
from. difficulties, however. For example, at Canton the Com- 
mittee found in 1931 that only 30 per cent of the electricity dis- 
tributed was being paid for, and this at the rate of only 20 cents 
Chinese per kw. 

It is estimated that 20 million h.p. of hydraulic energy is 
available, but only a very small part of the clectricity produced 
is from water-powcr sources—about one per cent. In 1934 there 


were eight privately owned and two publicly owned hydro-electric 
plants in the country with a total capacity of only 2,200 kw. Com- 
pared with this there were seventy-cight privately owned and ten 
publicly owned steam stations with a capacity of 476,000 kw., 
and sixty-two private and two public plants with a capacity of 
64,000 kw., operated by combustion engines. 

There are two main reasons for this. In the first place the 
cheapness of labor and the widespread distribution of coal in 
China makes this fuel very cheap. In the second, the investments 
involved in the construction of dams and important hydraulic 
works for an uncertain financial return, as well as the difficulties in 
the way of constructing high-voltage lines has, so far, discouraged 
enterprise in this direction. 

Another problem which the Chinese distribution industries 
have to face is the securing of consumers. Outside of the large 
centers where electricity is used much as anywhere else for lighting, 
power and domestic uses, there is little industry of any importance. 
The small plants find it cheaper to employ manual labor rather 
than electrical power, so that lighting remains the only available 
outlet for electricity. Traction is out of the question, as the narrow- 
ness of the streets in the smaller conters would not permit the 
installation of lines. As a result, in many small towns the plants 
are started up at nightfall and stopped at a definite hour of the 
evening or at dawn. 

In the large centers development is more normal. This can 
be seen from the following figures. 


re No. of Capacity in = New Production — Produetion 
Town Plants 000 kw., installations, 1934 1935 

L934 L935 Million kwh. Million kwh. 
Shanghai 7 247 4() 1,031 993 
Canton 1 24 30 89 87 
Hankow 4 2: -—-- 59 65 
Tientsin 5 37 — 59 59 
Tsingtao 1 14 15 +4 47 
Peiping 3 24 15 48 45 
Nanking ] 14 0 24 32 
Hangchow 1 20 — 26 29 


The possibilities of China in the direction of electrical develop- 
ment can thus be seen to be enormous. Outside of Shanghai, 
which stands in a unique position in the country, there is still an 
almost undeveloped industry. The activity of the National Con- 
struction Committee in encouraging the growth of larger plants 
with a capacity in the neighborhood of 10,000 kw. seems, for the 
moment, to be the best solution. However, until considerably more 
social and economic improvement takes place in the interior of the 
country so as to make if financially possible, the development of the 
hydraulic power resources will not be possible.—Klectrical Review. 


Some Aspects of Track Maintenance on the Peiping-Suiyang Railway 


(Continued from page 280) 


year. The second method consists of keeping the ballast level in 
the cribs 3 or 4-in. below the base of rail, so that the drifted sand 
or snow may be blown through the clear space between the rail 
and the ballast, thus reducing the chance of being accumulated 
between the two lines of rails. The third way consists of planting 
rows of willow trees on the windward side at a suitable distance 
from the affected track, and inclined at a suitable angle with the 
direction of the line, thus forming a barrier to check the advance 
of the drifted sand or snow. 

While many engincers’ sections occasionally report some rail 
failures, the section engineer at Kalgan has the largest number 
of failures every year. In the year 1936, 34 pieces of 85 Ib. rails 
on the main line and 19 pieces of 60 Ib. rails in the sidings had 
to be replaced, due to breakage in one way or another. These 


rails fail not only in the winter, but also in the summer. The 
fissures or cracks may be either longitudinal or transversal, usually 
at a distance of 2 or 3-ft. from the rail end. The 60-Ib. rails which 
have been found broken are mostly located in side tracks partly 
buried in rubbish, earth or locomotive cinders, but it is rather hard 
to explain why rails in the main-line tracks at or near Kalgan should 
fail more than those in any other section. This problem stil] remains 
to be solved. 

No doubt there are many kinds of work which should be done 
with a view to bringing the condition of our tracks up to a better 
standard ; but our financial condition do not permit us to do what 
our Maintenance Engineers would wish to. What is described - 
above will serve to show the probable maximum amount of work ° 
that can be done under the present circumstances. : 


Gt Ce phe ee yee, 
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MALAYAN COLLIERIES EXTENSIONS.—Malayan Collieries, Ltd., 
Malaya’s largest coal mine operators, of Batu Arang, Selangor, have asked for 
legislative powers from the F.M.S. Government authorizing the construction, 
maintenance and working of private railway extensions for transporting their 
own goods. A Bill has been drafted to give authorization to use locomotive 
engines and run trains over the new railway. 


HIS gigantic 950-B, 


Bucyrus-Erie dragline, 


NEW COAL MINING.—Having acquired the property of the Chinese shown operating in Brazil, 


Great Wall Coal Mining Co., the Japanese Oriental Development Co. is now 
organizing a joint Sino-Japanese concern for the exploitation of the Chin- 
wangtao coal deposits, estimated at 50,000,000 tons. 

Upon organization in May, the new firm, which will be known as the 
Oriental Development Coal Mining and Railway Co., proposes to have an 
output of 300,000 tons of coal a year, according to Oriental Development Co. 
officials. This will be raised, four years later, to 500,000 tons annually. 


is the world's largest, weigh- 
ing 1,150 tons, carriesa 250- 
foot boom, and operates 
with a 12 cubic yard bucket. 
_ Built by the world’s largest 


manufacturer of excavating 


RAILWAYS equipment, famed the world 

NEW RAILWAY IN THE U.S.S.R.—During 1936, seventy million 
roubles was spent on the construction of the Uralsk Iletzk railway, at present 
being built in Russia. It will connect the Ryazan-Ural railway with the 
Orenberg line, and will provide the shortest route between the Ukraine, 
North Caucasus, Central Asia, and Siberia across the Saratov bridge. 


over for leadership, this 
mammoth excavator is the 
last word in modern en- 


ees gineering design. Bucyrus- 

INDIAN RAILWAYS IN 1935-36.—According to the annual report of 
the Indian Railway Board for the year ended March 31, 1936, there were 
43,118 route miles open, of which the State owned 31,783 miles. During 
the year, 111 miles of new lines were opened, and at its close 63 miles were 
under construction. The total earnings of all railways in the country were 
£78,000,000, of which £48,750,000 was from goods traffic, £23,250,000 from 
passenger traffic, and £6,000,000 from other sources. 


Erie builds a complete line 


of all sizes and all types of 


modern excavators noted 


for outstanding performance 


and operating economy. 


BUCYRUS-ERIE 


(BUCYRUS | EXCAVATING, DRILLING, AND MATERIAL HANDLING © 
@t>y23058) =EQUIPMENT...SOUTH MILWAUKEE. WISCONSIN, U.S.A. 


RAIL SLEEPERS.—An order for 80,000 railway sleepers has been 
placed with lumber merchants in Kiangsi, by the Chekiang-Kiangsi Railway 
‘Administration, in connection with the construction of the ‘Nanchang-Ping- 
siang section of the railway. It is learnt that 100,000 sleepers for the Nanking- 
Kiangsi Railway have already been supplied by the Kiangsi merchants. 


INDUSTRIAL 


NEW COTTON MILL.—The provincial authorities at Kunming, Yunnan, 
are organizing a cotton mill with a capital of $800,000. They hope to put the 
plant into operation in the near future. This, it is hoped, will reduce the 
large amount of cotton goods imported into Yunnan. 


NANKING SEWAGE.—The Municipality of Nanking is launching a 
$6,000,000 project to construct a much-needed drainage and sewage disposal 
system in the capital. This piece of construction, to be completed in three 
years, is under the direct supervision of Mr. H. 8. Sung, director of the Public 
Works Department. Mr. F. J. M. Alma serves as chief engineer of the project. 


NICKEL PLANT.—Japan’s first nickel-producing company, the Japan 
Nickel Company, is to be capitalized at Y.5,000,000 and begin construction 
of its plant at Miha village, Tano-gun, Gumma Prefecture, where it will buy 
amine said to contain 30,000,000 metric tons of ore, containing .33 of one per 
cent of nickel. Production is estimated at 350 to 400 metrie tons annually. 
Japan’s requirement averages 3,000 metric tons a year, worth about Y.10,- 
000,000. 


Every time you pick up the Telephone, it performs 
a worth-while service. « It may be a trip that 
you save... or some expense. . or the needless 
Perhaps it’s an invitation or some 
or some shopping 
>» Because every Telephone call 


BIG FOREST STATION.—Under the sponsorship of Mr. Ma Chun-wu, 
President of the National Kwangsi University, a ten-mow forest station will 
be shortly opened at Liuchow, a famous lumber producing center in ‘South 
China, for the plantation of tung trees. Some 30,000,000 tung trees will be 


anxiety of waiting. 
welcome news it brings you... 
that it speeds. 


planted with improved methods on the projected fields. They are expected 
to produce 900,000 catties of wood oil, valued at $300,000 to $400,000 annually. 
The station is to be operated by the San Tze Company. 


JAPAN PLANS SYNTHETIC OTL.—Plans for the manufacture of 
2,000,000 metric tons of synthetic oil on a seven-year program, by a Japanese 
semi-Government company, with a capital of Y.100,000,000 have been adopted. 
The Government will invest Y.50,000,000 in three years. The initial payment, 
Y.12,500,000, has been included in the next budget of the Commerce and 
Industry Ministry. The general outline of the plan calls for oil production at 
the end of the seventh year, when the output will be 2,000,000 metric tons, of 
which 1,000,000 metric tons will be gasoline and the remainder heavy oil. 
To protect the company, the Government will introduce a license system 
for the manufacture of synthetic oil. A subsidy will be granted, as the enter- 
prise is not expected to prosper normally. A Bill authorizing the company 
and another for the protection of the industry will be submitted to the next 
Diet. 
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Rehabilitation of the Canton-Hankow Railway 


By F. K. SAH, in “The Quarterly Review of Chinese Railways” 


rverR before in the history of railways in China was a 
project so beset with difficulties and so delayed in con- 
summation as the recently completed Canton-Hankow 
Railway. The building of the line was advocated as early 

as 1895 by the late Manchu Government and construction actually 
began in 1900, but it was left to the good fortune of the year 1936, 
after a lapse of fully thirty-six years, to see the scheme come to final 
fruition. 

The story of the construction of the Canton-Hankow Railway 
may be divided into three periods ; the period of divided construc- 
tion, the period of inactivity and the period of concentrated exer- 
tion. The first period ended in 1918 with the completion by the 
then Peking Government of the section from Wuchang to Chuchow, 
a distance of 417 km., the southern section of 224 km. from Canton 
to Shaochow having been completed by the Yueh Han Railway 
Company in 1916. The years between 1918 and 1929 were marked 
by unsettled conditions abroad as a result of the World War and 
civil strife within the country, consequently nothing was done to- 
wards continuing the construction of the line, except that in 1923 
the section from Canton to Shaochow was taken over by the National 
Government and incorporated into the National Railways of China. 
The period of concentrated exertion began in 1929. No sooner 
had the Ministry of Railways been created in Nanking in the winter 
of 1928 than the completion of the Canton-Hankow Railway was 
at once singled out as the work to which all possible efforts were 
to be directed. Bolstered by the hope that a portion of the returned 
British Indemnity would be available for the building of railways, 
the Ministry ordered, in the spring of 1929, the establishment of the 
Chuchow-Shaochow Construction Office in Canton with the expressed 
object. of carrying out at first the construc- 
tion of only the short section from Shao- 
chow to Lochang, a distance of 50 km. But 
the negotiations to secure the Indemnity 
funds were not only protracted but met with 
scanty success, SO, as time went on, it was 
found that money available for the work of 
this section was getting insufficient. The pace 
of the construction work had to be slackened 
accordingly. The Ministry mustered all 
available resources and appropriated $2,400,- 
000 for continuing the construction, while a 
grant was obtained from the Belgian Boxer 
Indemnity fund for the use of $2,600,000 for 
purchasing abroad some track materials and 
rolling stock. Inspite of these heroic efforts, 
work had to come to a standstill in 1932, 
and it was not until late that year when an 
advance of $700,600 was secured from the 
British Indemnity Fund that resumption of 
construction was made possible. The section 
was completed in September of the following 
year and turned over to the Canton-Shao- 
chow Railway Administration for operation. 

That the construction of this short 
section from Shaochow to Lochang involved 
an expenditure of $5,700,000 and a duration 
of 44 years was due to reasons. strictly 
financial, although from the engineering 
point of view only slight difficulties were 
encountered. One annoying feature of this 
section is that a considerable number of 
cuttings along the line are very tricky, the 
side-hills being composed mainly of loose 
earth, rock, and sometimes coal, so that in 
case of heavy rain large chunks are liable to 
slide on to the track. This is not only a 
source of danger to traffic, but presents 
quite a problem for track maintenance. As 
the complete elimination of this troublesome 
feature will mean a very large outlay, a plan 
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has been evolved by the railway administration whereby the slippery 
cuttings will be improved in stages, starting with the most dangerous 
places. It is expected that in course of time by the use of catch 
basins and retaining walls the sliding of the side-hills in this section 
will be arrested. 

The signing of the agreement in July 1933 between the Minis- 
try of Railways and the Board of Trustees of the British Indemnity 
Funds was a memorable event for the Canton-Hankow Railway, 
for by that agreement the Ministry secured £1,660,000 for the 
purchase of materials abroad and some $30,000,000 for the cost 
of labor and local materials in China. The necessary funds having 
been assured, the construction work of the remaining gap between 
Lochang and Chuchow, 406 km., was ordered to be pushed ahead 
with intensified efforts. The Chuchow Shaochow Construction 
Office was removed from Canton to Hengchow in order better to 
direct the work then in rapid progress. Construction was started 
and carried on simultaneously in the six districts into which the 
whole section was divided. The goal was set to finish the line by 
the summer of 1937, which shortly afterwards was advanced to 
the end of 1936. With the coming into office of the New Adminis- 
tration in the Ministry of Railways in December, 1935, new orders 
were issued to the Construction Office to have the line linked up 
by all means not later than April, 1936, and officials were sent to 
the spot to see that the orders were obeyed. After feverish efforts 
which included the introduction of night work and the resort to 
temporary structures where the permanent ones would entail greater 
length of time, the last rail was laid on the 28th of April, 1936, and 
the line was through from Wuchang to Canton. 

This closing up of the gap, however, did not mean that the line 
as a whole was ready and fit for normal 
traffic. In the haste to have the track 
linked up, thoroughness had to be sacrificed 
for speed, and many important works which 
were not a part of the track itself but 
nevertheless had appreciable bearing on the 
volume and safety of the traffic had to be 
deferred until the line was put through. 
Thus the road-bed was not yet properly 
ballasted and the earthwork being new was 
in danger of shrinkage and sliding after 
rain. Station’ buildings and appurtenances 
were lacking while loops and sidings were 
sadly insufficient. Traffic signals had not 
yet been installed and the temporary 
structures put up in a hurry were not able 
to bear the load of the heavy locomotives 
which had been specially ordered for the line. 

As to conditions on the old sections, 
they were much worse. The section from 
Canton to Shaochow was too short to te 
profitable and money had not always been 
available for the proper upkeep and main- 
tenance of the line. Many structures and 
appurtenances, while adequate for the local 
traffic they had been used to carry, were 
now either too weak or too dilapidated for 
the duties of the through traffic which they 
would be called upon to shoulder. Among 
the principal defects which urgently needed 

f to be remedied may be mentioned: (1) 
) Insufficient Length of Station Loops and 
7 / un & Sidings—-they were too short for the long 
f CANTON trains which could be hauled by the powerful 
Wit locomotives specially ordered for the Rail- 
3 ; way. (2) Excessively Sharp Curves—they 
were uneconomical and a source of danger. 
(3) Weak Bridges—some bridges were not 
up to even Cooper’s K-25 loading and not fit 
for heavy locomotive transit. (4) Inade- 
quate Water Supply—too much time was 
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Typical long retaining wall along the Canton-Hankow Railway 


required for the system to feed the new locomotives. (5) Lack of 
Station Appliances like turn-tables, etc., without which locomotive 
and car movements were executed only with extreme difficulty. 
The Wuchang-Chuchow Section, faced with fierce water com- 
petition, had lived in exigency from the very beginning. Further- 
more, it had been the seat of more than one bloody civil war which 
had played havoc with everything on the line. Consequently, this 
section was in a deplorable condition. More than three quarters 
of the sleepers were decayed with the dog-spikes so loose as could 
easily be plucked by human fingers. No ballast had been replenish- 
ed since the rails were laid and the road-bed, not having been re- 
paired and properly maintained, had been allowed to get out of 
grade especially at the bridge approaches. The longest bridge in 
this section which had been damaged by explosion years ago was, 
with the help of a few make-shift props, still left to function. On 
the top of these, there were not sufficient or adequate loops, ap- 
pliances, water supply and signals to take care of the through and 
increased traffic which the section was soon to be called upon to run. 
Such were the conditions of the three sections when they were 
to be merged into one line as the Canton-Hankow Railway, which 
was effected in July, 1936. U nfortunately for the railway ‘the time 
for this unification was most inauspicious. Hardly had the line 
been completed than the Kwangtung and Kwangsi Provinces de- 
clared to take independent action, and large bodies of government 
troops were dispatched from central China to the Kwangtung pro- 
vincial border. As the Canton-Hankow Railway was the quickest 
and most direct route to take, the newly unified line had to be pressed 
into service. The difficulties were almost insurmountable. In 
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addition to the defects and inadequacies already described, the 
rolling stock was scarce and unconditioned, as the new rolling stock 
ordered from abroad had not yet arrived. Light locomotives had 
to be used in sections where the structures were too weak for heavier 
engines and such sections were many. The use of light locomotives, 
of course, curtailed a greater part of the available hauling power. 
The staff, especially in the newly completed section, was new and 
not vet familiar with the peculiarities of the line. And lastly, 
three steel bridges, one 45 meter truss at Tien Tou Shui, one 30 
meter truss at Chiu Feng Shui and one small girder at Niu Kang, 
had been blown up by the retreating Kwangtung army. It must 
be said to the credit of those concerned that notwithstanding these 
difficulties, at least three hundred thousand soldiers and their equip- 
ments were successfully moved to and from the southern province. 
The transportation was, however, unfortunately marred by a few 
accidents. But it is well to remember that the facilities of the 
railway had been stretched to almost breaking point and the 
causes contributing to the accidents were not difficult to seek. 
Even so, some of the accidents might have been avoided had there 
not been unwarranted interference from irresponsible parties. 

As early as the summer of 1935 the Canton-Hankow Railway 
Rehabilitation Planning Commission was formed in the Ministry 
of Railways which, as the name implies, was charged with the duty 
of devising ways and means for the betterment of the conditions on 
the three sections of the line. This commission was in May 1936 
reorganized to be the Canton-Hankow Railway Rehabilitation Com- 
mission with some of the most important persons in the Ministry 
and the railways as its members. After repeated meetings and 
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Section of the Canton-Hankow Railway showing approach to 
tunnel portal 


having taken into account the financial resources at command, a 
comprehensive program, based upon the plan previously mapped 
out by the Engineering Department of the Ministry, was drawn up 
for the gradual eradication of the defects, a few important items 
of which are outlined as follows :— 

Track.—The track of the Hunan-Hupeh section was in the 
worst condition possible, as about 70 per cent of the sleepers on the 
entire section had to be renewed, which amounted to about 480,000 
pieces. The order for 100,000 steel sleepers from England, 260,000 
jarrah sleepers from Australia and 120,000 native fir sleepers from 
Hunan were placed early in the year. These sleepers have all 
arrived, and the work of replacing them is being carried out with 
feverish speed. The track condition on the Southern section is 
considerably better, so a replacement of 80,000 sleepers will answer 
its present requirement. The order for the purchase of these 80,000 
sleepers is now in course of execution. Ballasting in most of the 
three sections was insufficient, and now as the line is less occupied 
with military transportation, addition of new ballast is being carried 
out simultaneously in all three sections. Sixty thousand pairs of 
special fish-plates have been ordered from England to be used on 
the stretches of track where steel sleepers are laid, in order that 
steel sleepers can also be used at the rail joints to give the track a 
homogeneous spring action which will ensure smoother running. 

Bridges.—After a thorough inspection of all the bridges by 
the bridge engineers sent out by the Ministry in 1933 and 1934, 
it was found that with a 
few exceptions all the steel 
superstructures on the Hu- 
nan-Hupeh Section were in 
condition to carry the pre- 
sent loading of E-35. There 
were, however, eight bridges 
which required either re- 
placement, strengthening or 
repairing due to faulty de- 
signs or damage sustained 
during civil wars. The work 
of improving these eight 
bridges was completed last 
summer with the exception 
of bridge No. 7, which work 
has been considerably delay- 
ed on account of military 
transportation. The result 
of the inspection on the 
Canton-Shaochow _ section 
showed that most of the 
bridges on this section were 
much too weak to carry 
the new 4-8-4 locomotives. 
After much study, it was 
finally decided to strengthen 
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them by electric welding, with the exception of the Pu Tang Kow 
bridge which has to be replaced by entirely new spans. The work 
was contracted in May 1936 for the strengthening of 160 spans with 
a total length of approximately 18,570 linear feet of electric welding. 
At the end of October, about 80 per cent of the work was done, and 
it was expected that the completion of the work would be realized 
before the end of the year. After the completion of this piece of 
work and the replacement of the Chiu Feng Shui bridge and the 
Pu Tang Kow bridge, all bridges of the entire line will, aside from 
ordinary maintenance work, require no further strengthening as 
long as the present loading is not exceeded. At the same time 
about 10,000 bridge sleepers are being renewed in both the northern 
and southern sections. 

Road-bed.—At the junction of embankments and. bridges in 
many places were found sags which caused unsmooth running as 
the trains were getting on or off a bridge. These sags have been 
eliminated by additional filling and tamping. 

The stretch of road-bed between Changsha and Chuchow is 
often submerged during the time of extraordinary high flood. It 
is planned to have the embankment of this stretch raised to a couple 
of feet above the highest flood level. This work has not yet com- 
menced but will be carried out as soon as works of a more important 
nature are completed. 

Loop lines.—On the Hunan-Hupeh Section there were many 
stations having only one loop line, which was considered insufficient 
for the increasing number 
of trains, so it was decided 
to add a second loop line in 
nine of such stations. This 
work has been completed. 
On the Canton-Shaochow 
section most of the loop 
lines are not quite up to the 
minimum length as required 
by the Ministry’s standard. 
It was decided as the first 
step to lengthen the loop 
lines in seven of the more 
important stations to a 
minimum effective length of 
530 meters. This work is be- 
ing carried out at this time. 


Crossing stations —In 
order to allow more fre- 
quency of trains, two cross- 
ing stations have been added 
between Pai Sui and Kao 
Chia Fang stations and 
between Yi Chia Wan and 
Chuchow stations. 

Water cranes.—To re- 
duce the time required for 
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watering at stations, it was decided to replace all the water cranes 
and pipes in the Hunan-Hupeh and Canton-Shaochow sections with 
new cranes and pipes of ten inch diameter. The materials are 
being ordered from England. 

Turntables—Due to the increased length of the new 4-8-6 
locomotives, it was found necessary to increase the length of the 
turntables to 30 meters. Four new turntables were ordered from 
England, and two of them are now being installed in the Hunan- 
Hupeh section, while the remaining two will be installed in the 
Canton-Shaochow section as soon as they are delivered. Efforts 
are also being made to lengthen the existing turntables to the re- 
quired length. 

Ash pits—-Five additional ash pits are being constructed in 
some of the more important stations in the Canton-Shaochow 
Section. 

Station buildings and platforms—In anticipation of handling 
more passenger and freight traffic, additional platforms have been 
completed in Changtung and Yichia Wan stations, while a new 
station building is being constructed at Ping Yang Men near Wu- 
chang city for the convenience of passengers from or to Wuchang 
city. 

Rolling stock.—The following table gives the number of locomo- 
tives, carriages and wagons now in the possession of the entire line. 
It includes the 30 new carriages not yet delivered but are now on 
their way from England :— 


Locomotives Carriages | Wagons 
Hunan-Hupeh Section . #3 4] 102 610 
Chushao Section i ae 28 50 475 
Canton-Shaochow Section .. 36 109 431 
Total .. 105 261 1,516 


While the rolling stock of the Chuchow-Shaochow Section is 
all new, those of the other two sections require early overhauling, 
especially after the recent continuous service on account of military 
movements which overworked a great number of them to such a 
degree as to make immediate overhauling necessary. Spare parts, 
machinery and tools valued at approximately £70,000 have been 
ordered from Mngland for their repair. As the workshop capacity 
at present is rather limited, it has been decided to send 24 of their 
locomotives to be repaired in the shops of other lines. 

It may be mentioned that the new type 4-8-4 locomotives were 
selected to meet the physical condition of the line, especially the 
Chushao section where there are long steep grades requiring locomo- 
tives with ample boiler capacity, grate area and firebox volume. 
They are specially suited to burn soft coal of low calorific value 
as obtained from Ping-Hsiang Colliery. 

Carriages sufficient for five trains have been ordered for the 
through service between Canton and Wuchang. Each train will 
be composed of one first: class sleeper, one second class sleeper, 
one second class day coach, one diner, four third class coaches which 
are convertible into sleepers, one baggage and mail van, and one 
baggage and guard van. All the first, second, and third class 
coaches are of steel construction, and are equipped with ample 
electric fans and ventilators to suit the southern climate. Accord- 
ing to contracts the last shipment of these carriages should have 
been effected at the end of June, 1936, but their delivery has been 
considerably delayed on account of increased demand for steel and 
armament in England, causing great difficulty in obtaining essential 
supplies, and also on account of shortage of skilled workmen and 
draftsmen. 

Signalling —The signal system for the entire line has been 
carefully prepared by the Chief Technical Expert’s Office of the 
Ministry of Railways to meet the present requirements, and with 
a view to allowing such additions and improvements as may be 
required in the near future. The major parts of the signalling 
prescribed for the Railway are outlined below :— 

(¢) Block Working.—For the first few years, it is predicted 
by traffic experts that the traffic of the Railway would not be 
heavy enough to warrant the installation of an electric train token 
system. On the other hand, as the limitations of the electric token 
systems have been evidenced on some of our busier lines, a rapid 
growth of traffic (which is by no means improbable) might soon 
demand some newer system for block working. Consequently, it 
was resolved that the “Staff and link”’ system be for the time 
being employed for the block working of trains. 

(6) System for the Smaller Stations—With the exception of 
a few larger stations, the lever frame centrally located at each 


station operates signals only. One home signal is provided for 
each platform or loop line where an incoming train is to be admitted. 
At each end of a station there is a distant signal fixed at caution 
to warn the driver before he approaches the home signal. The 
points are hand-worked by pointsmen at the site. To check against 
the clearing of signals without first having the points properly set, 
all the principal points are equipped with mechanical detectors to 
effect the necessary correlation between points and signals. To 
prevent the points from being moved while a train is passing over 
it, all principal points are equipped with economical facing point 
locks and 50 foot lock bars. As no starting signals are provided, 
the indication of points to the leaving trains is effected by means 
of point indicators. At stations where there is one or more sidings, 
the main roads are protected by means of Annett locks as these 
sidings are rarely used. The more frequently occupied sidings are 
equipped with derails and discs in addition to the Annett locks. 
The few sidings which are in everyday use are equipped with signals 
like a platform or loop line. 

(c) System for the Larger Stations-—From Canton up, the 
larger stations are Ying-Tak, Lochang, Shaochow, Chenchow, 
Hengchow, Changsha North, and Hsu-Chia-Peng. 

These stations are signalled in various degrees of completeness 
according to their size and importance. In each instance, the 
principal points as well as signals are all worked from the central 
lever frame and interlocks therein, the points for the frequently 
used sidings being included. Shunting signals are provided where- 
ever it seems helpful and in a number of cases starting signals are 
also provided. At Ying-Tak, Lochang, Shaochow, Chenchow, 
Hengchow and Changsha North, where two cabins are necessary 
with mechanical interlocking, the home signals at the two ends of 
the station are electrically interlocked. 

(d) System for Hengchow.—Being the largest station of the 
lot, also the most important at the time when the design was made, 
Hengchow is provided with an electro-mechanical system. All 
the running signals are of the multi-unit color light type. Full 
approach and back locking with time releases are provided. These 
signals are to be operated by miniature levers or key switches. 
The shunting signals are of the small banner type operated from 
the mechanical lever frames. As all the interlocked points and 
crossovers are mechanically operated, the levers are concentrated 
in two lever frames housed in two separate cabins, one at each end 
of the station. These points are plunger-locked, locked by track 
circuits, mechanically locked with each other and electrically 
interlocked with the running signals. The interlocking between 
the points and the shunting signals are done mechanically or elec- 
trically or both as the case may require. Besides the mechanical 
lever frame, each cabin is equipped with an illuminated track 
diagram where indications are given electrically of the signals (on 
or off), of the points (normal or reverse), and of the tracks (clear 
or occupied). 

(e) Wang-Sha and Chuchow.—Wang-Sha station, as it is, 
requires complete alterations in the layout. As many factors 
affecting these alterations are still unsettled, no signal system can 
yet be devised. 

As to Chuchow, it is yet a small station and was treated as 
such in the present project. After its being extended into a rail- 
way and manufacturing centre of first importance, a completely 
new system of interlocking will have to be introduced. 

The materia! for the signal systems is now being ordered from 
England. 

Workshops.—It is now planned to build a Central Workshop 
at Chuchow which will be under the control and management of 
the Ministry of Railways, and which will not only repair the rolling 
stock of the Canton-Hankow Railway but will also undertake the 
repair work and manufacture of spare parts for other lines having 
connections at Chuchow. At the same time the present shop at 
Hsu Chia Peng will be slightly enlarged and a new up-to-date 
locomotive shed put up at Sai Chuen, next station to Canton, to 
look after the repair work of the existing rolling stock before the 
completion of the Central Shop. 

Chushao Section-—As already mentioned, the work in this 
section was hurried through last April to meet military require- 
ments by resorting to temporary measures. A special Engineering 
Office is still being maintained under the capable direction of Mr. 
H. H. Ling, now concurrently Managing Director of the entire 
line and Chief Engineer of this Engineering Office, to complete the 
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hopes to secure this record is the result of intensive research on the 
part of the Aeronautic Institute of the Tokyo Imperial University, 
and has been completed after four years’ work. 


Built by the Tokyo Gas and Electric Company, this giant 
monoplane kas a total wing span of 28 meters, with a wing surface 
of 87 square meters, and measures 14.44 meters over all. The 
body is constructed of super-duralumim, and is streamlined with a 
retractable underearriage. Within the wings are 14 gasolene tanks 
designed to contain 1,849.19 gallons, sufficient for a distance of 
16,000 kilometers at an average speed. of about 200 kilometers per 
hour, or approximately for 80 hours flying time. The motive power 
is supplied by a 660 h.p. improved type of the Kawasaki B.M.W. 
engine. 


The plane will carry a crew of three, and when fully loaded 
will weigh 94 tons and will require a runway for the take-off of 
1,20€ meters. Early in Apri] last, ground tests were successfully 
conducted at Haneda Air-Port, and, as soon as feasible, a test 
flight will be carried out at Kagamigahara airfield by Captain Yuzo 
Fujita of the Army and Mr. Fukujiro Takahashi, who have been 
specially selected for the purpese. 


Air Services for Holiday-makers 


The Japan Aviation Company has recently announced the 
inauguration of a special summer service between Tokyo and 
Karuizawa, the most frequented mountain resort in Japan. A 
plane will be held available at any time on application from at 
least three passengers. The time scheduled for the single trip 
either way will be 50 minutes, and the fare per person Y.15. 


The service has already been approved by the Ministry of 
Communications, and the take-off will be from the Haneda 
Airport. The position of the Karuizawa airdrome has not yet 
been indicated. 

A rather attractive alteration in the previous route between 
Tokyo and Shimoda has also been announced. Instead of 
proceeding by way of Atami and Ito, the airplane will pass over 
Oshima island and flying above Miharayama will afford the passen- 
gers an opportunity of viewing the famous crater from the air. 


Red Activities in China and Manchuria 
(Continued from page 305) 


Koron (Central Review), give a general situation of the Com- 
munist Party. 


“ As an organ for keeping in touch with the Communist 
Party in Manchuria, namely the Direction Department of the 
Chinese Communist Party’s Committee cf the Manchurian 
Provinces, there is the Manchurian Department in the Secre- 
tariat of Pacific Workers, an organ of the Comintern in 
Vladivostok, This department is under the supervision of the 
Ccmintern’s Vladivostok representative. in view of the 
increasing importance of Manchuria as a field for Red activities 
and in order to maintain close connections with the Chinese 
Communist Party, a branch of the Communist Party was 
established in Vladivestok in March 1935. This organ keeps 
in touch with Communist organizations in various parts 
of China. 

“With the above-mentioned directing organ in Vladi- 
vostok acting as the pivot, the Comintern keeps in touch with 
its communication offices in Grodekcvo, Voroshilovsk, Poltavka 
and other places in the Soviet maritime provinces flanking the 
Manchoukuo-Soviet frontier. Reperts state that the Com- 
intern is planning the establishment of a sec:et Red front in the 
eastern Manchoukuo border districts, the branch communica- 
tion offices projected at Suifenho, Tungning, Hunchun and 
Tunghsingchen to be under the supervision of the Comintern’s 
General Communications Bureau. The Comintern is ap- 
parently planning to establish another Red front in the Antung- 
Mukden railway area in co-operation with the Communist 


bandits in Chientao Province. However, owing to the strict 
control exercised by the Japanese and Manchoukuo authorities 
it is reported that communication is maintained by the Com- 
intern only with Tungning, Poltavka, Hunchun and Kievskoe 
on the border. Nevertheless, in order to oppose the con- 
tinental policy of Japan and Manchoukuo, it must be borne in 
mind that the Comintern will continue to engage in secret ac- 
tivities for the Sovietization of Manchuria.” 


Parallel with the Red activities in the Manchoukuo-Soviet 
frontier area, the Comintern activities in North China which are 
closely connected with the Communist mcvement in Manchuria, 
have again become very noticeable, it being reported that various 
Communist organizations in that part of China, with the Political 
Bureau of the Tientsin Communist Party forming the nucleus, 
are working out various plans for the Sovietization of Manchuria. 


The sudden coup d’état carried out by Chang Hsueh-liang’s 
army in December 12, last year, involving the capture of General- 
issimo Chiang Kai-shek and his detention at Sian, was an historic 
incident causing great confusion in the Chinese political situation. 
In concluding this article the writer considers it necessary to give 
an observation on the causes of the incident. 


As the immediate cause of the Sian uprising is given the brood- 
ing resentment of the Young Marshal’s subordinates against the 
attitude of the Central Government which tried to recognize and 
transfer elsewhere Chang Hsueh-liang’s army, which had already 
been dissatisfied with the anti-bandit campaign in Shensi. It is 
also said that the former Mukden warlord executed the coup as the 
last resort to prevent the decline of his influence. 


There have been frequent reports of the Sovietization of the 
former Northeastern army. At a time when the strength of the 
‘ommunist forces in the northern frontiers of China has reached an 
unprecedentedly high peak, there is fuJl justification in believing 
that the Young Marshal’s 125,060 troops, having lost their fighting 
spirit and having accepted Communism, should have co-operated 
with the Red army and taken the drastic step to hinder the Nanking 
Government in the name of opposition to Japan. 


The Osaka Mainichi Shimbun, on January 8, reported that on 
January 6, the Nanking Government had announced the abolition 
of the Northeastern Anti-Bandit Expeditionary Headquarters as a 
result, of a compromise reached between Chang Hsuch-liang and 
Chiang Kai-shek. The paper reported that one of the terms in the 
compromise was that although no ostensible union would be made 
with the Chinese Communist Party, the Central Government agreed 
to suspend its anti-Communist campaign and hereafter direct the 
operations of the Central army towards North China and Suiyuan 
where the Communist bandits would also be sent. Close attention 
is required, for fears are entertained that the relation between the 
Sian incident and the Communist Army will develop into a grave 
situation. 


Rehabilitation of the Canton-Hankow Railway 
(Continued from page 316) 


works still left undone in this section. The most important works 
are the improvement of the treacherous cuttings and embankments, 
the alteration of a short stretch of line of about 100) meters in 
length near km. 343, the ballasting and tamping of the track 
and the installation of necessary appliances. It is expected 
that most of these works will be completed before the next 
spring freshet. 

The total cost of the above-mentioned works is estimated at 
over $10,000,000 of which amount about half will be required for 
materials from abroad and the other half for materials and Jabor 
in China. The entire financial scheme has been worked out by 
the Ministry of Railways utilizing principally loans from the Re- 
mitted British Indemnity Fund. It is admitted that fulfilment 
of the entire program will be both slow and difficult, but given time 
and money there is no doubt that all the shortcomings will be 
successfully overcome and the whole line improved into really first 
class condition. ; 
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Engineering Notes 


RAILWAYS 


NEW FUSAN-KELJO RALLWAY.—Approval of plans for construc- 
tion of a railway between Keijo, capital of Korea, and Fusan, opposite 
Shimonoseki, to parallel the present railway, is being sought by the Govern- 
ment-General of Korea. Wive years will be needed to complete the line, and 
Y.100,000,000 will be required. Expenditure during the first of the required 
five years is estimated at Y.10.000,000. Construction work is expected to 
start immediately after approval is given by the Diet. 


NEW BRANCH RAILWAY.-—Construction of the branch line of the 
Canton-Hankow Railway, linking the City of Rams with Whampoa Harbor, 
15 miles east of the city, started last November. The first station is at 
Yaotai. The Ministry of Railways is financing the line, in conjunction with 
the Kwangtung Provincial Government. The line, when completed, will 
serve as a direct link for the Whampoa harbor, where all goods from the 
interior will be unloaded. 


GERMAN RATLWAY CREDIT.—The Ministry of Railways at Nanking, 
has announced the conclusion of a ten-year $30,000,000 credit purchasing 
agreement with the Otto Wolf concern, of Cologne, for the construction of 
1.000 kilometers of railway linking Chuchow (Province of Hunan) with 
Kweiyang (Province of Kweichow). 

The Ministry also announces a 12-year agreement for $10,000,000 
(Chineso) for the repair of the Yellow River Bridge on the Peking-Hankow 
railway. 


NEW RATLWAY PLANNED.-—Construction of an 800-kilometer 
railway in the Tungpientao District, close to the Manchoukuo-Korean Border, 
was decided recently by the South Manchuria Railway Company. 

'The region is important both economically, because of its vast untapped 
jron and lumber resources, and strategically, its location is close to the Soviet 
Border. 

The construction work will be begun in the near future. A total of 
Yen 10,000,000 has been appropriated for this year's expenses. The railway 
is expected to be completed by 1940, at the cost of Yen 80,000,000. 

Another Yen 1,000,000 was appropriated for the improvement of the 
Hulutao Harbor. 


CHINESE RAILWAYS EXPANSION.— During his recent visit to 
Shanghai, the Minister of Railways approached the local banking circles for 
a loan for the construction of new railways in Kweichow, Yuntan. Szechuen, 
Kwangsi and other provinces and the extension of the Peiping-Suiyuan, 
Kiaochow-Tsinan Railways and other lines. 


INDUSTRIAL 


SODA INDUSTRY.—We understand that. to protect the Jocal industry 
by impeding the import of British caustic soda, the Japanese import duty 
on this chemical is shortly to be raised. The reported increase is believed to 
be over 100 per cent in advance of the existing rate. 


SIAMESE TIN FOR JAPAN.—It is reported that Japan gets most 
of her tin through Singapre at present, but she hopes in future to obtain more 
from Siam aud that Japan hopes to increase her exports of manutactures to 
Siam, in exchange of more raw materials from Siam, particularly teak, 
cotton, and rice. 


CANTON WATERWORKS.—Contracts with British firms involving 
sums of approximately £136,000 and £200,000 were awarded respectively 
to Malcolm Co. and the General Electric Co., Ltd., some time ago. 

The contracts are each for the extensive improvement of the Canton 
waterworks and the provision of 64 Leyland trolley buses. 

Orders were signed following an exchange of visits between the Governor 
of Hongkong, Sir Andrew Caldecott, and the Canton authorities, and are 
regarded as evidence of closer economic co-operation between China and 
xreat Britain. 


JAPAN IMPORTS PIG-IRON.-—Japanese iron manufacturing com- 
panies, abandoning their dependence on Soviet Russia for supplies of pig-iron, 
are now planning to import it from India. 

This was learned after a conference here between leading members of 
the Ministry of Commerce to discuss steps to cope with the dearth of pig-iron, 

During last year Japan imported 800,000 tons of pig-iron from the 
U.S.S.R. 

The Ministry of Commerce estimates Japanese demands for pig-iron for 
1937 at 3,600,000 metric tons and for steel at 4,650,000 metric tons, showing 
an increase respectively of 300,000 metric tons and 500,000 metric tons 
compared with last year. 


Wm. SIMONS & CO., LTD. Renfrew 
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Future Work for the Engineer in China 


By O. J. TODD, Secretary of the Association of Chinese and American Engineers 


O MATTER what is the final outcome of the present hostilities 
in China, this is certain—engineers will have real work 
to do. China will not go back to its former state of poor 
communications and inadequate control of rivers or of 

food production. More timber will be produced and greater 
efficiency will prevail in China’s mining industry. Also hydro- 
electric possibilities will be explored and developed where found 
practicable. Surely the invasion of a mechanized army has already 
taught the advantages of modern equipment. This fact can no 
longer be neglected with impunity. 


Roads 


The mileage of new surfaced motor roads which have been 
built during the past four years under the general supervision of the 
National Economic Council is insignificant when compared with 
the needs of the whole country. It serves as an example of what 
should be done and aids a region in the Yangtze Valley that had no 
such roads before. These new roads have helped to connect large 
centers in China’s southern provinces and particularly have linked 
up Shanghai and Nanking with provincial capitals that were 
previously much more difficult of access except by aeroplane. 
The newly dedicated road making it possible for motor-cars to go 
in a rather direct line from Nanking to Yunnanfu and then to 
Chungking, Chengtu and Sian was hailed as a great improvement 
in transport for China’s “interior.” Yet these roads serve as a 
mere skeleton of a system that must be so extended and so improved 
that the whole country will be well connected by similar or better 
trunk lines and feeders. 

Troops moving in North China find few roads over which motor 
trucks may travel in rainy weather. Resort is had to horse- and 
mule-drawn small vehicles as in former days. The inadequacy of 
the road system in North China is most strikingly seen when large 
numbers of men start marching and have to bring their supplies 
close behind them. What is true of North China is true of North-west 
China and much of Central China. The good arteries of travel for 
wheeled vehicles are few indeed. This will be noted again and 
again in the coming months by all those on both sides who must be 
responsible for movements of long trains of wheeled vehicles. If 
this situation retards the invaders, it also handicaps the defenders. 
The cost and the loss of energy to more men and things from place 
to place is unduly high. These war losses are very apparent and 
make clear to all observers the similar loss that the country meets 
in times of peace. 

So at the close of the present hostilities a broad road-building 
program is one of the things that will appeal to all leaders in govern- 
ment who hope to make of this country a new and better China. 
It will not be expensive when compared with the cost of the days 
of the present war which is estimated to cost the two sides 
$25,000,000 (Chinese currency) per day. 


Railways 


The railway service of China is highly inadequate as has been 
demonstrated in recent weeks. Certainly more double tracking and 
longer sidings are required if large transfers of men are to be effected 
promptly. Replacements of ties or sleepers and more careful 
ballasting are needs that appear to the non-technical eye. Such 
improvements are needed as will warrant considerable speeding 
up of the train service. The needs of a new China will make this 
compulsory. The railway bridges over the Yangtze and Han 
rivers at Hankow are urgently needed. Also the construction of a 
new Yellow River bridge for the Peiping-Hankow Railway should 
be a part of an immediate program of railway improvement. 

The more rapid extension of the Lung-Hai Railway to both 
Lanchow and Chengtu and the completion of a standard gage line 
through Shansi from Tungkwan to Tatungfu should be urged. 


To bind Szechuen closer to Central China the line from Hankow to 
Chungking and on to Chengtu must be completed. Another line 
linking Changsha with Kweiyang and Yunnanfu is also necessary. 


River Control 


The control of China’s great rivers has not gone forward on a 
large scale as, for example, has that of the Mississippi in recent years. 
The Yangtze, the Yellow and other troublesome rivers must be 
reckoned with in a large way. While studies of these larger rivers 
are not entirely complete, enough is now known about them to 
warrant the commencement of broad control programs that will 
mean expenditures of many millions of dollars every year for the 
next decade or two. This is work that the country cannot afford 
to postpone since China is an agricultural country and peasants 
must live on the bottom lands of the great river valleys. One 
major flood often costs China more than would an entire control 
program lasting many decades and costing upwards of $100,000,060. 
Probably the Yellow River comes first in need to be financed with 
the chief idea in mind being flood control. The Yangtze needs 
treatment both for the improvement of navigation and for flood 
control. The Fen Ho in Shansi requires extensive improvement 
for flood control on the Taiyuan Plain and water conservancy for 
increased irrigation. 


Power Development 


If suitable credit can be found then China should go into the 
development of hydro-electric power both on the Yangtze and the 
Yellow River. The former undertaking above Ichang will be far 
more expensive than a development on the Yellow River at Hu-K’ou 
Falls. In neither instance is there a large manufacturing center 
near by. These must be built up and connected with large centers 
of population by railways. A modernized China can use this power 
to advantage for it is assumed that industries will grow rapidly 
as China wakes up to the advantages of mechanization and sees 
that hand labor as practised in the past cannot alone sustain a 
great nation. 


Irrigation 


Though a start has been made in improved irrigation practice, 
particularly in the Sian district of Shensi as well as in Suiyuan, 
there is much more to be done in the latter province as well as 
elsewhere in China, including the provinces of Hopei, Shansi, 
Honan and Shantung, to speak of North China only. Though 
pumping has heretofore been considered rather expensive, if it 
means going from the old Persian wheel and chain pump, operated 
by a blind-folded donkey or cow, to centrifugal pumps propelled by 
steam or electric power, still the insurance of food supply in all 
provinces is essential and eventually the price must be paid for 
such insurance if it is at all reasonable in cost. This does not 
mean that in sparsely settled regions, such as Suiyuan, expensive 
power pumping should be installed before the demand for the use 
of the land warrants such expenditure, but at first a certain 
amount of hand pumping and hand bailing may be necessary as 
is practised in the more populous rice-growing regions of Hupeh 
and Hunan, for example. However with increased population and 
lower freight rates to good markets Suiyuan will gradually get to 
the point where it can afford large-scale pumping equipment. 
Meanwhile one of the cheapest developments is that of the Fen Ho 
in Shansi which should be carried out promptly after suspension of 
present hostilities. Shansi needs the food the extra water thus 
conserved will produce. In other places, also, a reasonable outlay 
of capital will yield fine results toward stablizing the food supply 
of North China. 
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the mill motors at 150 h.p. and upwards, and two smaller trans- 
formers rated at 1,000 kva., each stepping down to 400-volts to 
supply all the smaller motors. The neutral point on the L.T. 
side is brought out to provide the A.C. lighting supply for the mills. 

Owing to the cost of converting all the D.C. fans and other 
apparatus in the residential quarters and certain other small circuits, 
such as the electrically operated jetty cranes, it was decided to retain 
D.C. for these. This was done by utilizing three of the existing 
generators, which were disconnected from the original steam drive 
and installed in the sub-station and direct-coupled to three 120 h.p. 
Kosfi motors. These motors serve to take care of the power factor 
at night time and at periods when the asynchronous-synchronous 
motors in the mill are not working. 

Each of the different size transformers is capable of meeting the 
full load demand of the mills, and there is, therefore, a 100 per cent 
standby in this respect. 

As elsewhere in the mill, the roof of the sub-station was very 
low, and a modification was, therefore, made to the center. Lifting 
beams were erected at such a height as to enable the transformer 
cores to be lifted clear of the tanks. Also, owing to the low roof 
and absence of outside ventilation, there would have been a tendency 
for the air temperature to become excessive ; to overcome this, 
propeller and extractor type fans were placed in the end walls. 
During the last hot season it was proved that with the aid of these 
fans the room temperature could be kept within reasonable limits. 


Cabling 


The cabling in the sub-station was carried out in trenches by 
means of paper-insulated lead-covered cables supported on cleats, 
while the feeders to the various switches in the mill from the 
3,300-volt. switchboard consisted of paper-insulated lead-covered 
single wire armored cables. 

~ Owing to the congestion of the machinery in the mills, it was 
impracticable to run these latter cables in floor trenches. Econo- 
mical runs could have been obtained by running the cables on the 
outside of the flat roof, but owing to the excessively high sun 
temperatures, which may reach 160 deg. F., this was also ruled out. 
The main cabling was, therefore, carried on a light fabricated frame 
work supported from the roof members. A straight run was taken 
from the sub-station the entire length of the two mills, the run 
being diverted at right angles at the center pass in each mill. At 
these points the cabling was run on hangers from the roof beams, 
a feed being dropped on to each platform. These runs are in- 
conspicuous, but at the same time ample ventilation for the cable 
exists. 

Changeover 


It was decided that the actual changeover to electric drive 
should take place gradually and at week-ends. In this manner the 
entire conversion was effected without losing a minute of actual 
production working. The importance of this fact will be understood 
when it is remembered that at the time the Jute Mills Association 
were limiting the working hours to 40 per week, and had the process 


of changing over encroached on these hours, a very serious loss to 
the mills would have been sustained. In this connection it may 
be mentioned that when the associated millwrighting work was 
being done it was discovered that in certain areas a considerable 
ground subsidence had taken place since the mills were first built. 
This necessitated the entire re-alignment of certain line shafts, 
which work had to be carried out during the week-cnds. 

Owing to the type of drive, the complete absence of any ropes 
whatsoever, and the special care which has been taken over the 
alignment of shafting, the energy consumption per loom has reached 
what is believed to be a record low figure for any of the electrified 
mills on the river. 

One of the advantages which may be mestioned of the policy 
of splitting up the electric drives into comparatively small groups is 
the facility which is given to the maintaining of the highest possible 
load factor. An example of the rates charged by the Supply 
Company is given below, and it will be immediately seen that it is 
most important to keep the average demand as closely as possible 
to the maximum demand. 


Supply Company’s Rates for Loads Between 3,500 and 


4,500 kw. 

Load Factor Rate per unit. 
30% .883 anna The value of the 
35% 343 anna is approxi- 
40% 318 mately one penny. 


Power Factor surcharge .0025 of an anna 


per unit for every 1°% below 95%. 


In an Indian jute mill and during the monsoon period rapid 
changes of humidity may occur, and during periods of heavy rains 
the moisture in the air may have immediate effect on the spinning 
frames and result in machines taking anything up to 15 per cent 
higher load than normal. If precautions were not taken this might 
cause a sudden increase in the maximum demand and a correspond- 
ing reduction in the load factor, which, in turn, would have the 
effect of increasing the cost of all the units consumed during the 
month. With the suitable grouping of various motors, however, 
this can be overcome, and it is frequently permissible, without 
affecting actual production to shut down various drives for a short 
period to prevent the maximum demand recording instruments 
from registering a total seriously in excess of the average demand. 

The conversion of the installation was completed at the com- 
mencement of last year and the final switching-on ceremony was 
carried out by Mr. Wild, a partner in the Managing Agents’ firm, 
on March 25, 1936. 

The entire contract for the supply and erection of all the 
materials was entrusted to the English Electric Company, whose 
sub-contractors included Messrs. Douglas Fraser & Company for 
the supply of all shafting and millwrighting work, Messrs. Hans 
Renold for the chain drives and Messrs. Siemens Brothers for the 
cables. 


A demonstration was recently given at the Smethwick Works 
of the Birmingham Carriage and Wagon Co., in the presence of 
many mechanical engineers and railway experts, of the application 
of the “ Vapor ” heating system to coaches which are being built 
for the Canton-Hankow line of the Chinese Government Railways. 

The “ Vapor ” system is in general use in the United States of 
America and Canada, and the equipment is now being manufactured 
in England by the firm of Gresham and Craven, Limited, of Man- 
chester. 

The chief features of the system are, that inside the cars of a 
train, steam for heating is supplied only at atmospheric pressure 
and that regulators are located outside the cars and are readily 
accessible. It is stated that, when once installed, no pipe joint 
need ever be broken for maintenance or examination. of details, 
and that the system is economical in steam and sensitive in opera- 
tion, and provides a maximum of controlled-comfort for passengers. 

High-pressure steam from the train line pipe is not used in the 
radiating pipes or in any of the valves or fittings inside the coach. 
The outlet of the equipment is always open to the atmosphere, and 
this makes it impossible for pressure or condensation to be built up. 


NEW RAILWAY COACHES FOR CHINA 


Pressure steam from the steam line is received by the regulator, 
converted to steam at atmospheric pressure, and distributed to cut- 
out valves which, when open, pass it on to heating coils or pipes in 
the carriages, or, when shut, short circuit it back to the regulator. 
Return steam acting on an expansive diaphragm actuates the 
regulator and feeds steam to the system as and when required in 
exactly the necessary quantity. This diaphragm consists of a 
round flat-shaped box made of spring brass, which contains a small 
amount of expansive fluid and is hermetically sealed. The fluid 
boils at a temperature of about 180 degrees and when raised to about 
212 degrees exerts considerable internal pressure. There are two 
types of the ‘ Vapor” system, one hand operated and the other, 
which has been applied in America to passenger cars built in‘recent 
years, thermostatically controlled. a - 
~The. Birmingham Carriage and Wagon Company are construct- 
ing 34 coaches for the Chinese. National Railways. They are 
remarkable for their height, length, and roominess. Second-class 
vestibuled day cars have seats for 82 passengers, and a second-class 
sleeping car used for the demonstration to-day has 24 berths. The 
coaches are of all-steel construction. 
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Kngineering Notes 


INDUSTRIAL 


NEW COTTON MILL.—The Nagasaki Cotton Spinning Co., will establish 
the Nagasaki Cotton Spinning Co. No. 2 with an authorized capital of Y.10,- 
000,000, 


BEER BOTTLE FACTORY.—Work on the new Mukden beer bottle 
factory of the Tokunaga Glass Co., Osaka, is nearing completion, and production 
is scheduled for next October. The initial output will be 60,000 units daily. 


NEW BREWERY.—-In co-operation with the Mitsui Bussan Kaisha, 
Ltd., the Dai Nippon Brewery Co., Ltd., plans the erection of a brewery 
at Manila. An annual output of 100,000 boxes of 48 bottles is aimed at, a 
capacity equivalent to roughly half the whole yearly demand for beer in the 
Philippines. 


SULPHATE OF AMMONIA.—The Taiwan Chemical Industry Co., 
which has been established as one of the subsidiaries of the Nippon Industrial 
Co., will commence the production of sulphate of ammonia by utilizing 
natural gas. Tho authorized capital of the company is Y.10,000,000, which 
is now paid up to the extent of one-fourth. 


SULPHATE OF AMMONYIA.—In order to stabilize the demand for, 
and supply of, sulphate of ammonia, the Fertilizer Duties Committee has 
recommended the control of imports and exports by means of a licence 
system. If present plans are realized the Committee’s proposal will probably 
be enforced very soon and remain effective until the close of 1938. 


A NEW PLANT.—To raise funds for the construction of a plant for 
the manufacture of sulphate of ammonia on the reclaimed land in Yokohama, 
the Dai Nippon Tokyo Fertilizer Co. has decided to increase its capital by 
Y.7,500,000 to Y.10,000,000. When completed, the new plant will be capa- 
ble of producing 60,000 tons a year by the German G.E. process. 


COAL LIQUEFACTION.—The South Manchuria Railway Co. has 
decided to build a coal liquefaction plant at Fushun, where a number of 
mines produce about 8,200,000 tons per annum of some of the finest steaming 
coal in the Far East. An expenditure of 14,000,000 yen is contemplated, 
and it is hoped to complete essential construction work by June, 1938. 


NEW COTTON MILL.—A cotton mill to be capitalized at $7,000,000 
is to be erected in Chekiang. Shanghai Chinese bankers and the Chekiang 
Provincial Government will invest a total of $3,000,000, while the Ministry 
of War, $1,000,000. The remaining sum is to be raised in a period of fifteen 
vears for the payment of machinery to be purchased from British concerns. 


POTASSIUM BROMIDE FACTORY.—The Fuji Photographie Film 
Co., Ltd., is to establish at Odawara a factory for the production of potassium 
bromide, silver nitrate and other chemicals. This was announced recently 
by the president, Mr. Shuichi Asano, who stated further that the capacity 
of the dry plate and printing paper sections of the Ashigaru works would 
be doubled. 


AMMONIUM FACTORY.—Ammonium production is contemplated by 
the Kyushu Soda Co., and a factory with a capacity of 100,000 tons per 
annum may be built at Konahama. The Toyo Soda Co. is undertaking 
extensions which will bring the total yearly capacity of their plant up to 
65,000 tons of ash and 72,000 tons of caustic soda. Later, the Toyo concern 
will increase its capital from Y.3,000,000 to Y.10,000,000, to enable further 
expansion. 


MANCHURIA SODA INDUSTRY.—Understanding has been reached 
between manufacturers in Japan and those interested in the soda industry 
in Manchoukuo relative to the founding of the Manchuria Soda Company. 
This company, together with the Manchuria Salt Industry Company, which 
started business some time ago are expected to play an important réle. The 
new concern, capitalized at Y.8,000,000, would build a factory at Kanseishi, 
near Dairen. Raw material would be bought from the Manchuria Salt 
Industry Company. 


NEW THEATER.—A four-storied building with two-storied basement, 
housing a variety show theater and a basement movie hall, will soon be built 
in the Sennichimae, Osaka’s;amusement quarters, by the Yoshimoto Co., 
if plans submitted to the Osaka prefectural architectural section are approved. 

According to the plan, the hall will be built on a 356-tsubo plot of land 
adjacent to the Nanyokan variety show theater. The basement movie 
hall will have accommodations for 563 persons in addition to standing space 
for 95. 

The first, second and third floors will be used as a variety show theater 
with 1,251-seats and standing room for 80. 


NEW RAYON FACTORY.—The Nippon Rayon Co. is planning to 
establish a factory each in Fusan and Masan, Chosen. The production 
capacity of each factory will be 35 tons per day. Not only the Nippon 
Rayon, but also other rayon companies are expected to show their activity 
in Chosen in the near future. : 


VEGETABLE OIL BUS.—Tho usefulness of vegetable oil as fuel for 
motor-cars has been demonstrated by the vegetable-oil bus of the China 
Motor-Car Manufacturing Company. The car joined the Nanking-Yunnan 
motor caravan and reached Kunming on April 29, having covered a distance 
of 4,109 kilometers and consumed 410 gallons of vegetable oil. Jt is estimated 
that the use of vegetable oil is 86 per cent cheaper than gasoline. The success 
of the vegetable-oil bus is considered significant by communication circles 
as it proves that a substitute for the more expensive imported fuel, gasoline, 
has been found. 


COMMUNICATIONS 


NEW BRIDGE.—The steel bridge spanning the Wei River in Shensi 
at Shanyang, erected by the Lunghai Railway, has just been completed, and 
was opened to traffic on June 1. The bridge is nearly 2,500 feet long. 


_ NEW TRAMWAY.—The Shanghai City Government has decided to 
maugurate a rail-less tram service in areas under its jurisdiction. A sum 
of $1,800,000 will be set aside for the purpose. 


_ TELEGRAPH CABLE ORDER.—On behalf of the National Construe- 
tion Commission, the Chinese Government Purchasing Commission has 
ordered 13,400-ft. of cable, and cable boxes, from Messrs. W. T. Henley’s 
Telegraph Works Co., Ltd., Holborn Viaduct, London, E.C. 1. A contract 
for 850,000-ft. of hard-drawn copper stranded cable has gone to Messrs. 
Richard Johnson and Nephew, Ltd., Manchester, while from Messrs. Cal- 
lender’s Cable and Construction Co., Ltd., Vietoria Embankment, London, 
W.C. 2, has been ordered twin-core rubber-insulated lead-covered copper 
wire and 20,000-ft. of underground eable. 


Every time you pick up the Telephone, it performs 
a worth-while service. « It may be a trip that 
you save... or some expense... or the needless 
anxiety of waiting. Perhaps it's an invitation or some 
welcome news it brings you... or some shopping 
that it speeds. »» Because every Telephone call 
helps bring an easier, better, more leisurely Way of 
Living ... there should be a Telephone in your home. 
« Order your Telephone today... from our Busi- 
ness Offices (94090) or any of our Employees. 


SHANGHAI TELEPHONE COMPANY 


232 KIANGSE ROAD - TELEPHONE 94090 
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RAILWAYS 


NEW CENTRAL STATION.—It has been decided by the Ministry 
of Railways that the central station of the Canton-Hankow Railway will 
be located at Wuchang across the river from Hankow. 

Steps for the survey of lands to be used for the site of the station have 
already been taken. 


A BIG RAIL ORDER.—For the first time Czechoslovakia has secured 
a big railway order from China. The Witkowitzer Ironworks has signed a 
contract with the Chekiang-Kiangsi Railway for the supply of 2,900 wagons, 
of rails and other materials now being delivered. 

The invoice value of the order is 42,000,000 Czech crowns, or £330,000. 


NEW RAILWAY ORDER.—Orders are being sent to England for 
material for the new railway to link up Nanking with Canton, via the Canton- 
Hankow Railway, an agreement for which was signed with Jardine Engineering 
Corporation, Ltd., some time ago. ; * ; ; 

The amount to be spent for this railway in British factories will be £900,000. 


S.M.R. FIVE-YEAR PLAN.—The South Manchuria Railway Com- 
pany’s five-year plan is reported to have been approved, and the matter 
will be submitted to shareholders in July. The company will need Yen 
426,000,000 for various enterprises : Yen 102,000,000 for construction of new 
railway lines, Yen 165,000,000 for railway improvements, including the 
building of new rolling stocks, Yen 40,000,000 for special enterprises, Yen 
53,000,000 for investments in subsidiary companies and Yen 66,000,000 for 
reserves. The railway is working on the thesis that its part in Manchoukuo’s 
economic construction may be considered finished with the erection of an 
aluminium industry, the foundation of a company for the production of 
alcohol and the formation of a coal liquefaction industry. 


ELECTRICAL 


KOREAN LIGHT AND POWER.—The Oriental Development Com- 
pany has decided to invest about Y.50,000,000 in light and power enter- 
rises in Korea. The Funei Hydro-Electric Company, with a capital of 
Y.10,000,000 is to be founded. The company has had an unfortunate 
experience in financing rice developments and real estate and will now con- 
centrate on electric power. 


KYUSHU POWER CO.—The Japanese Government has sanctioned an 
application of the Kyushu Joint Steam Electric Power Company for per- 
mission to increase its generating eyuipment by 22,000 kilowatts. On 
completion, the company will be able to generate 80,000 kilowatts. The 
company is now supplying most of its power to the Mitsui enterprises in 
Kyushu, but in the future it will supply power to the Toho Electric Power 
Company and Kumamoto Electric Power Company. 


NEW POWER STATIONS.—The Electric Power Federation, which 
includes the “ big five” power companies of Japan, has declined permission 
to the Toho Power Co. and the Nippon Electric Power Co. to build two 
steam-generation plants in Nagoya by 1940. The Federation meantime 
has authorized construction of six water power plants and one steam power: 
plant by Tokyo Electric Light, Toho Electric Power, Daido Electric Power, 
Ujigaya Electric Power, and the Kyoto Steam Power Companies respectively. 
Other power stations previously approved for construction follow : 


Maximum 


power (kw.) To be built 


Tokyo Light: 


Shinanogawa second period work 83,150 October, 1940 
Toho Power : 

Yamamura station 39,000 October, 1939 
Daido Power : 

Nishinogawa station. . 11,700 October, 1939 

Oryu No. 1 station .. 16,200 October, 1940 
Ujigawa Power : 

Totsugawa No. 1 station 12,400 November, 1937 

Totsugawa No. 2 station 13,600 November, 1938 
Kyodo Steam Power 75,000 November, 1937 


The Toyama Prefectural Government has under contemplation . the 
construction of four electric power stations along the Wada River. The 
Prefectural Government already operates six small power stations along the 
Wada River. The new plants are estimated to cost Y.24,000,000. Their 
total generating capacity will be 46,250 kilowatts. 


Wm. SIMONS & CO., LTD., Renfrew 
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Marine Dredging Plant 
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Dredgers. Alluvial 
Dredgers. Trailing 
Suction Dredgers. 


Builders of Dipper and 
Drag Line Dredgers of 
Latest Type. 


Telegrams : 
“Simons” Renfrew. 


Head Office and Works: 


Agents in China: 


50 Yuen-Ming-Yuen Road, Shanghai. 


Twin Screw Trailing Suction and Hopper Discharging Dredgers M.O.P. 
210 C., and M.O.P. 211 C. Constructed for the Argentine Government 


THE JARDINE ENGINEERING CORPORATION, LTD. 


(Incorporated under the Companies Ordinances of Hongkong) 
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Hopper Barges. 
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and “ Sternwell ” Dred- 
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and at 


Hongkong, Tientsin, Canton, Hankow, 
Nanking and Tsingtau. 
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of the Greatest Capacities. 
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possibilities for British trade. Whilst it is stated that our channels 
of trade and finance in China are efficient and reasonably adequate, 
Great Britain lags behind some of her competitors in the provision 
of technical men. The major orders secured by United Kingdom 
firms in the equipment field in recent years have been in practically 
every case the work of an expert on the spot, but largely because 
our experts were too few we secured in 1936 no more than 16 per 
cent of the total trade in the iron, steel, machinery and. allied 
group. “Suppliers,” says the report, ‘ successfully establishing 
themselves now in this market, even though, because of keen com- 
petition, profits are cut very fine, are laying the foundations of a 
share of a trade in the future, the immensity of which cannot be 
estimated. German heavy electrical equipment, American motor- 
ears and aeroplanes, are examples of non-British exports which are 
likely not only to become standard in the Chinese market, but to 
increase substantially in volume and value.” 

The total value of the trade of China with the British Empire in 
1936 was $429,452,000. Separate figures with regard to the im- 
ports of electrical machinery and equipment are not given, but 
under the heading of “machinery,” boilers and boiling-room 
equipment is put at $5,000,000 ; turbo generators, sets and. parts, 
$3,000,000 ; and electric motors and parts at $2,000,000. The 
United Kingdom secured 50 per cent of the trade for boilers and 
boiler equipment, due largely to the efficient organization in China 
ofa leading British firm. Our share of the trade for turbo generators 
and parts was only 11 per cent as compared with the 51 per cent of 
Germany and 24 per cent of Switzerland. 


Under the heading of “‘ Miscellaneous Metal Manufactures ” are 
included electric cables, $1,500.000 ; insulated wire $2,500,000 ; 
electrical fittings, meters and lamps, telephones and telegraphic 
instruments, $2,500,000; and radio sets and parts, $4,000,000. 
The United Kingdom secured 17 per cent of the whole group as 
compared with 29 per cent by Germany and. 37 per cent by the 
United States. The figures’ quoted are Chinese dollars. 

Dealing with the home industry it is reported that the manu- 
facture of electrical goods and appliances (undertaken to cope with 
the country’s growing demand for such goods following the popular- 
ization of electricity) is one of the most successful of new industrial 
ventures in China. One of the most important branches of this 
industry is the manufacture of electric bulbs. The first Chinese 
factory was put up in 1925, but at present there are in all 15 factories, 
in addition to a large American factory. Three of the Chinese 
factories were established in 1936. The annual production of 
Chinese factories is estimated at 15,000,000 bulbs, and with another 
5,000,009 estimated to be produced by the foreign factory, this meets 
the bulk of China’s present requirements. Of the raw materials 
used in this industry, however, only the glass and lead are procured 
locally, while most of the metal requirements are imported. Atten- 
tion has, therefore, been called to the fact that as China is the chief 
tungsten producing country, steps should be taken for a plant to be 
set up for the manufacture of filament wire to supply this industry. 
Electric fans, motors, and in fact, almost the complete range of 
electrical appliances are well and successfully made in China, to the 
growing exclusion of the imported. product. 


Some Aspects of the Rehabilitation of China’s Railways 


By KENNETH CANTLIE 


(Following is the text of a lecture given by Mr. Cantlie, 


who is well known as Technical Adviser to the Chinese 


Ministry of Railways, before the China Society on May 7, 1937) 


order to give a clear conception of the state of the railways, 
it seems essential to give a short historical survey in order 
to demonstrate how the railways came to be in the lamenta- 
ble state that they were in 1931. 

China’s first railway, if we agree to exclude the short-lived 
Shanghai-Woosung Railway, was built by a mining concern and 
later worked as a private railway company. It was found, how- 
ever, that the difficulty of raising private Chinese capital made it 
desirable for the Chinese Imperial Government to intervene in 
order to complete an extension of the line to the capital (Peking). 
As Chinese capitalists were still reluctant to invest in railways, 
even under the Government xgis, the Chinese Government obtained 
a foreign loan by an issue of bonds through the Hongkong and 
Shanghai Bank under certain stipulations by the bank which took 
the form of a * Loan Agreement.” These conditions stipulated 
that, through the appointment of Britons to key posts on the 
railway, a large measure of financial and administrative control 
should be in their hinds. The arrangement might be considered 
a modification of the system of foreign railway companies such as 
was, and is, successfully operated in South America and other 
countries, and was created to meet the natural desire of the Chinese 
to have at least nominal control of the only modern means of com- 
munication in the Empire. 

The refusal to entertain the idea of foreign-controlled private 
railway companies under strict Government inspection was also 
caused by the system of legal extra-territoriality then and now in 
force under which the subjects of important nations were under 
Consular, and not Chinese, jurisdiction. This system, which was 
a modification of that adopted in the Turkish Empire in the six- 
teenth century, though excellent in theory, has not, for various 
reasons, had good results in China, and in practice has sometimes 
hampered progress, as in the present case. 

The original loan agreement concluded between the Chinese 
Government and the Hongkong and Shanghai Bank, as the agents 
for foreign bondholders, was regarded as a model, and was imitated 
to a greater or less extent by later loan agreements. 

The ensuing period in China’s history was an unsavoury one. 
China had been so greatly weakened by the Sino-Japanese War 


that it seemed to the world that the break-up of the Empire was at 
hand, and each great’ Power manceuvred to prevent any other 
Powers from seizing part or all of it. These manceuvres often 
took the form of forestalling other nations in their attempts to 
secure railway and other concessions and also of enhancing as 
much as possible their trade with China. In consequence there 
followed what has been called the ‘“‘ Battle of Concessions.”’ In so far 
as railways are concerned, the Powers saw that railway concessions 
were not only politically desirable, but economically profitable ; 
competition in this sphere was keen, and several of China’s major 
railways came into existence as a result. 

The Boxer Rising called a halt to these politico-economic 
manceuvres, and after the Russo-Japanese War the enhanced com- 
parative strength of Britain and the United States in China causing 
a relaxation of the expectation that China was shortly to be divided 
up by the Powers, the clamor for political railway concessions 
died. Thereafter loans for railway construction were made upon 
a business basis, though as the lenders were still supported by 
their Governments this often resulted in political pressure being put 
upon the Chinese Government. Many Chinese as a consequence not 
unnaturally failed to note the fundamental difference in the basis 
of the loans, and could see little improvement in China’s position. 

In justice to all parties it might be pointed out that, though 
political pressure was frequently used to procure further advan- 
tages for foreign syndicates, it was also much used to overcome 
obscurantism, petty restrictions, and favoritism on the part of 
some of the officials. “Nevertheless, though the results may often 
have been good, pressure of this kind could not fail to cause resent- 
ment in such a justifiably proud nation as the Chinese. 

The scrupulous care with which payment was made on the 
railway bonds as they fell due improved China’s credit rapidly, 
and the terms on which railway bonds could be sold on foreign 
markets became progressively easier. As a result, loan agreement 
safeguarding clauses (employment of foreign staff, deposition of 
funds, etc.) became less and Jess stringent. 

In 1911 the Chinese Imperial Government decided to take back 
direct control of the trunk railways from the Provincial Govern- 
ments, and this was the immediate cause of the Revolution which 
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caused the displacement of the Manchu dynasty. The effect of 
the Revolution on the railways was not great, and after a short 
pause the flow of foreign money and materials to China for rail- 
way construction was actually accelerated. 

The Great War, however, caused an absolute cessation of foreign 
lending, and its aftermath of financial confusion prevented any 
renewal of interest in Chinese railways. In the meantime China 
had commenced that long period of civil wars which, reminiscent as 
they were of England’s Wars of the Roses, were extremely confus- 
ing to outsiders, and. caused conservative foreign financial interests 
to await tranquillity before re-entering the investment field. 

Railways, being the sole modern means of transport, naturally 
suffered severely during this period, and the foreign railway 
officers, whose dual duties under the Loan Agreements were to 
safeguard not only the rights of the Central Government, but also 
the interests of the foreign bondholders, were placed in an in- 
vidious position, and had to endeavor to withstand the require- 
ments of the various War Lords and Governors in whose territories 
they chanced to be. In consequence, a large majority of the 
foreign staff, and also many of the experienced Chinese staff, on 
the various railways were removed and their substitutes were 
frequently military or political appointees whose knowledge of 
railway matters was sometimes small. 

The rise of the Nationalists in 1926 was followed by their split 
with the Communists in 1927. Prior to the split much communist 
propaganda had been spread, and this had caused a large fall in 
the efficiency of the various railways, especially in shops and sheds, 
due to decay of discipline. It became, consequently, less and Jess 
possible to repair the damage to the railways done in the civil wars. 

To the heavy damage to rolling-stock resulting from the wars 
there was added the wholesale removal of locomotives, carriages, 
and wagons by the “ Old Marshal’? Chang Tso-lin when he re- 
treated to “‘the three Eastern Provinces” (as the Chinese call 
Manchuria), and: this equipment was used by him on the new rail- 
ways which he built in Manchuria, and little of this stock ever 
returned to the owning railways (mainly the Peiping-Hankow, 
Tientsin-Pukow, Peiping-Suiyuan, and Lunghai). 

In 1929 the National Government occupied Peking (the name 
of which was changed from “ Peking,’ Northern Capital, to 
* Peiping,’ Northern Peace), and there came a period of peace. 
A Ministry of Railways was then established (formerly the rail- 
ways had been under the Ministry of Communications) in Nan- 
king, the new national capital, to endeavor to rehabilitate the 
railways, which by then were in a deplorable condition.. On some 
lines as many as 60 per cent of the locomotives were out of service, 
and the condition of rolling-stock was almost as bad. Interest on 
bonds was in arrears on almost all lines, and repayment of, or 
even interest payments on, the large material loans, which during 
the wars had been made on increasingly onerous terms, was also 
impossible. 

Before palliatives were possible, yet another war broke out, led 
by certain discontented leaders then in the north. For six months 
the struggle continued along the Peiping-Hankow, Tientsin- 
Pukow, and the Lunghai lines, and still more damage was done. 

The ensuing peace found the majority of the railways in a 
condition little short of chaotic, with but a small proportion of 
serviceable rolling-stock, over-aged and rotten sleepers, patched 
and weakened bridges, a shortage of spares of all kinds, an insub- 
ordinate staff heavily in arrears with salaries and wages, and an 
enormous mass of both long-term and short-term indebtedness 
which increased inexorably year by year, much of it at heavy 
compound interest. 

That was the problem confronting the Ministry of Railways in 
1931. 


Conditions in 1931 


Tt is no exaggeration to say that the task facing the Ministry of 
Railways in 1931 was one of the most complex and difficult railway 
problems which has ever been faced. 

The railways were in ruins, large expenditure was necessary to 

’ keep them at work at all, and yet money could only be borrowed 
on almost prohibitive terms which still further increased the load 
of debt, already so great that the ability of the railways to pay it 
off at all was already questioned. Any railway official might be 
forgiven, therefore, who regarded the task as impossible. 

The form of capitalization of the railways was a handicap, as, 
being a bond, and not a share, indebtedness, it was inflexible, and 


allowed no margin for the bad times which the railways were now 
experiencing. Fortunately the bondholders, to their credit, realized 
the difficulties, and did not adopt an intransigent attitude, which 
would still further have complicated the position. The foundation 
of the subsequent improvement in the railways was, therefore, the 
desire of the Government and Ministry of Railways to honor its 
indebtedness and the willingness of the bondholders to take a broad 
view of the situation. The fact that tacit co-operation existed 
between them almost from the beginning should never be forgotten. 

The Chinese people have, throughout the centuries, suffered at 
frequent intervals from famine, pestilence, floods, and other 
natural and national disasters. This has developed within them a 
stoical outlook and philosophy which is the admiration of other 
nations. This stoicism was well exemplified by the attitude of the 
general public towards the Chinese railways at this period. Trains 
were few, crowded, slow, and grossly unpunctual. The carriages 
were dirty and damaged, failures were frequent, and the unpaid 
railway staff frequently obtained money by illegal charges. All 
these troubles were faced by railway users with a cheerful equa- 
nimity which would be met with in no other country. 

The movement of freight which had been awaiting the restora- 
tion of train services was considerable, and called for the utilization 
of every serviceable wagon. Revenues, therefore, soon reached 
substantial figures. The railways, however, were in far too serious 
a condition for this revenue to have any immediate effect on their 
general position. Their credit was strained to the utmost to pro- 
vide the wherewithal to continue operation, while the result of 
years of neglect may be seen in the enormously enhanced Operating 
Ratios. Furthermore, unproductive transport and taxation were 
still at a high level. 

It should be remembered that it is the average of the railways 
which is being considered. Some railways in the coastal areas 
were in much better condition than those inland for several reasons. 
The Loan Agreements of these railways prevented them from giving 
much assistance to less fortunate lines. 

At the outset, therefore, there was little opportunity for creating 
a detailed program of rehabilitation, such as the Russian Five- 
year Plan. The Ministry and the railways found that the only 
possible course was to use the available revenues to pay off the 
most urgent creditors, and thus secure sufficient new credit to 
continue operation. To do this coal, oil, consumable stores, and 
a few vital spares were essential, and equally urgent was the pur- 
chase of new sleepers. The renewal programs were all in serious 
arrears, and on some lines the state of the track was so weak that 
it was dangerous to run at any greater speed than twenty miles per 
hour and sometimes even less. At least two million sleepers were 
required as soon as possible. 

In September of 1931 occurred the Mukden incident which 
led immediately to the occupation of Manchuria. I have particu- 
larly keen recollections of this, as I was sent by the Ministry to 
discover and report on what the position actually was. The 
occupation of Manchuria and the subsequent creation of a new 
State in that area reduced the lines under the xgis of the Ministry 
of Railways by about 3,500 kilos, and at the same time rendered 
permanent the loss of the locomotives and rolling-stock taken 
away by Chang Tso-lin. 

In January, 1932, occurred the Shanghai affair, which caused an 
estimated damage of $30,000,000 to the Nanking-Shanghai rail- 
way, including a serious loss of revenues due to complete cessation 
for three months and a restricted service for several months after- 
wards and the partial destruction of the shops and stores. Not 
only the Nanking-Shanghai, but also the connecting-lines suffered 
through loss of traffic. I may add here a personal note, as I spent 
considerable time at the temporary headquarters of the line at 
Changchow, and say that some of the feats of transportation per- 
formed in supplying the 19th Route Army were of a very high 
grade considering that the line was single. 

These events naturally caused a sharp drop in revenue, and it 
was not until 1935 that the revenue rose above the 1931 level. 
Despite this setback, however, the reorganization of the other 
lines was proceeding. It must not, however, be assumed that this 
reorganization could be effected in an atmosphere of calm con- 
sideration.. Interruptions and emergencies continued throughout, 
while varying subsidies to military expenses and local contributions 
caused financial uncertainty. 

Efforts were made to create a long-term system or a plan to 
improve the railways, but this had to be varied with changing 
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circumstances. Furthermore, the reduction of Operating Expenses 
by an increase in the efficiency and a decrease in the number of 
the staff. as would be done in an industrial undertaking, could be 
carried through only to a very minor extent owing to political 
reasons. These reasons are simple : in a democracy political power 
is often dependent on popularity. A high official who created 
unemployment by reducing staff would not.be likely to increase 
his popularity, to say the least, and there was, therefore, an in- 
evitable tendency to retain surplus staff until they could be given 
posts on the new railways which, everyone anticipated, would. 
shortly be built. 

Revenues continued to mount. Payment was made of wages 
and salaries, and a start made on annulling the arrears of back 
pay, thus causing more content among the staff. Sums became 
available not only for sleepers, but for the purchase of fire-box 
steel, tyres, drills, tool-steel, and other necessary items, and also 
some spares in quantities sufficient to permit the shops to cease 
robbing unserviceable locomotives and rolling-stock of spare parts 
in order to keep the remainder in repair. 

The workshops of the railways were choked with unserviceable 
and wrecked locomotives and rolling-stock. Many of these would 
have been uneconomic to repair had new capital been cheaper, 
but as it was repairs had to be done as opportunity offered. The 

- general shortage of locomotives and rolling-stock was limiting the 
earnings of the railways very considerably, and in addition many 
wagons were under military control ; the turn-round of the wagons 
was often tardy ; and the engines were, on the average, unable to 
pull more than about 50 to 60 per cent of what they should. A 
vicious circle had been formed. Shortage of rolling-stock and 
higher Operating Expenses were preventing payment of external 
debts, and until these were paid capital could not be borrowed to 
buy new rolling-stock and/or reduce Operating Expenses. 

It may, of course, be argued that the Government as a whole 
might have come to the assistance of the Ministry of Railways, 
but this had not hitherto been the custom, and, though the Ministry 
had large claims against other Government departments for military 
transport, etc., those departments had large counter-claims. The 
position was so complicated that some time may still elapse before 
all details are finally adjusted. The only method at that time 
possible for the Ministry of Railways was, consequently, to proceed. 
independently, and, while endeavoring to sustain the credit of the 
lines whose bonds had not sunk to hopelessly low values, to devote 
as much revenue as possible to material improvements in the rail- 
ways, including the purchase of new locomotives and rolling-stock 
which, by increasing the speed and number of the trains running, 
would considerably augment the revenue. 


The Locomotives and Rolling-stock 


Repair of existing locomotives and rolling-stock had naturally 
become of prime importance, and as the growth of the shops had 
failed in past years to keep pace with the increase in locomotives 
and rolling-stock, the heavy damages of the war years had put 
them seriously in arrears. Furthermore, the changes in personnel 
and the spread of discontent among the staff during the disturbed 
years had lowered the efficiency and outturn of almost all the 
shops. 

To overtake the arrears some shops worked as many as four 
hours of overtime per day, while others adopted the two-shift 
system. Neither of these schemes was wholly successful in its 
object, as shortage of spare parts, stores, and extra skilled staff 
prevented the outturn from increasing in proportion to the extra 
hours worked. 

Typical of the small but vital difficulties besetting the me- 
chanical officials was the impossibility of transferring staff from 
sheds and depots to shops, as the statf, being in arrears with their 
salaries, were owing such large sums to local tradesmen as to make 
transfer impossible. Furthermore, the shop staff objected to 
sending ‘“‘ their ” engines for repair to the shops of other railways, as 
they feared reduction of staff as an ultimate consequence. 

“As the months passed the accumulation of locomotives and 
rolling-stock awaiting repairs at the various shops actually increased. 
to a considerable extent, due to the resumption of heavy mileage 
entailing breakages of worn-out parts and for another important 
cause. This was the large number of tyres of minimum thickness 
extant, many of which became loose. They were kept running 
either by fastening the tyres to the wheel-spokes by cramps or by 


putting liners between them. In either case it was impossible to 
use the brake-blocks on these tyres, and these were removed. In 
consequence the braking power of engines and trains was seriously 
diminished and frequent collisions occurred as a result. 

The condition of the shops had serious repercussions on the 
sheds. It became impossible for either shops or sheds to maintain 
stocks of finished parts, and to relieve the shops rough castings 
instead of finished parts were sent out to each shed which possessed 
suitable machine tools. The system, however, did not work out 
well, as not only was the skilled staff at the sheds of a very low 
quality, but as large numbers of castings could not be sent from 
shops it was usually impossible for the sheds to machine for stock, 
and engines had to be held up while parts were finished. 

The foregoing difficulties were intensified by the fact that 
locomotives and rolling-stock of different lines, which had become 
mingled during the troubled periods, had not as yet been sorted 
out to any great extent, due to the competition of all the lines for the 
least damaged cars irrespective of ownership. Hach railway feared 
exchanging a good vehicle for a bad one, and in consequence 
interchange of wagons entirely ceased for a period, and only re- 
commenced after many wagons had been repainted in the using 
line’s colors. Before the wagons were sorted out some years 
elapsed, and during this time, as may be imagined, the multiplicity 
of equipment on each railway was a serious handicap to the shops 
and sheds. 

Locomotive boilers were, perhaps, the most difficult feature of 
this difficult period. A very large proportion of the boilers in 
China were, and are, over-age according to the usual computations, 
and fire-boxes were in extremely poor condition. As only the 
cheapest materials could be afforded for repairs, they gave con- 
stant trouble, which was accentuated by the fact. that the short- 
age of good boiler-makers, and even more of competent boiler- 
inspectors, was, and always has been, acute. Careless washing-out 
of boilers frequently caused scorched plates through accumula- 
tions of scale, while unskilful repair work caused grooved tube- 
ends, cracked tube-plate bridges, and bulged tube-sheets. Inas- 
much as spare boilers did not exist on many of the railways, the 
delays to engines waiting for boilers were, as can be imagined 
very great. 

Welding here came to the rescue. Some good welders had 
been obtained on some of the lines, and some extraordinary feats of 
welding were attempted, often with some success. Tube holes in 
tube-plates had often been brought back to size by welding, and 
cracked tube-plate bridges repaired, but more ambitious repairs 
were now carried out, such as welding new flanges to tube-plates, 
or even welding two halves of a tube-plate together. Superheater 
flues had rings welded on, while superheater elements had had 
their return bends, elbows, and ball-jomts welded to such a degree 
that the extent of the steam passage through them was a matter of 
doubt. On some engines the entire superheater had been short- 
circuited at the header owing to shortage of elements. Much 
welding of pitted sheets and foundation rings was done, though not 
always with success. Despite these efforts the condition of the 
boilers was, it will be easily understood, very bad indeed, and 
hydraulic tests revealed such multitudinous small leaks, which 
nothing but new materials would rectify, that steam pressures had 
to be reduced, sometimes very materially. 

The purchase of spare boilers and fire-boxes, and also of good- 
quality sheeting and stay-bolt material, soon caused an improvement, 
though it will be long before the boiler position is what it should 
be. One of the main obstacles to rapid improvement was the lack 
of standard classes of boiler. In China the average number of 
boilers of each type is less than five, and the fittings and connections 
are almost as diverse. An attempt to provide standard boilers 
for several similar classes of existing engines is to be made, and with 
clever designing much may be done. 

The state of the engines apart from the boilers was also the 
cause of grave anxiety. Loose tyres have been already mentioned 
and their corollary of collisions, but another result of the rough 
treatment the engines had undergone was that of cracked frames, 
which were a very common feature. Both bar and plate frames 
cracked, but whereas the former cracked generally as the ultimate 
result of a collision, cracks in the latter were usually the result of a 
derailment. Plate frames had formerly an advantage over bar 
frames in that in a collision they bent rather than broke, but the 
advent of welding had largely nullified this advantage, and as the 
number of plate frames which cracked due to wear and tear was 
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rather higher in China than elsewhere, there was little to choose 
in efficiency between the two types. 

Cracked spokes were to be found in almost every engine, and 
welding was here of little permanent value. A large number of 
axles were of minimum diameter. Some of these had to be built 
up by welding, but in some cases leading and trailing coupled 
axles could be transposed without upsetting the balance of the 
wheels, and as the axle-wear took place mainly on the trailing 
axle, a new lease of life for it was thus provided at no cost. Bearing 
springs had been broken and replaced so often that the plates were 
latterly of very poor quality steel which required yet more frequent 
replacement, while cracked and loose buckles were an additional 
trouble. 

The walls of cylinders had in many cases become dangerously 
thin, but only too frequently neither new cylinders nor new liners 
could be afforded. Where new and larger piston-heads to fit the 
worn cylinders were unobtainable, bronze or iron junk rings were 
cast on to the original heads. 

Poor quality brass was a great handicap. On many of the 
Jines the brass which was used for the best quality work had greatly 
declined in quality as a result of being repeatedly remelted and 
re-used. Crown brasses and side-rod brasses made of this brass 
wore out very rapidly, while boiler fittings soon leaked and required 
replacement. 

In addition to these main causes a great many minor points 
caused extra trouble and work. One may be cited as an example. 
This was the worn-out and scorched condition of many smoke-box 
doors, which had ceased to be airtight, and thus impeded the steam- 
raising capabilities of the engines to which they were fitted. Re- 
placement of these doors was essential, but could not be afforded, 
and instead fire-clay had to be used in large quantities to stop 
the leaks before the engines left the shed. 

In the matter of carriages the condition was as bad as that of 
the locomotives and boilers. A large proportion of the up-to-date 
coaching stock, especially from the Peiping-Hankow line, had, as 
stated, been removed by Chang Tso-lin, and had never returned 
or been replaced further than- by the conversion of wagons to 
lower-class passenger stock. Also the various campaigns had 
reduced all carriages to a common level of dirt, decay, and wreckage. 
Apart from the many cars which had been burned out or smashed 
in collision, all mechanical parts, such as tyres, couplers, brake-gear, 
and lighting, were badly worn, while the upholstery, etc., was in a 
very bad state. 

Most of the bodies were of wood, and as Chinese people have 
a genius for working in this material, new bodies were built on 
the old frames, and if the design of these was sometimes imperfect 
the workmanship was adequate, though as softwood had to be used 
the life of the these bodies was short. Interior fittings were repaired 
as far as supplies permitted. As money becomes available these 
carriages will be steadily improved, and the provision of extra 
stock will permit of the reconversion of the wagons running 
temporarily as carriages. 

In the matter of wagons much could be said. At the end of 
1931 wrecked and disabled wagons were scattered all over the war- 
zone. Slowly they were moved to shops, and a certain amount of 
repair done by transferring sound parts. From that time onwards 
steady work has been done in repairing the remainder. Wagons 
have gone out containing little but the original sole-bars, and even 
these have been laboriously straightened and reshaped. ° 

It should again be pointed out that the only justification for 
some of the repairs carried out was the high cost of capital. Had 
it been possible to borrow new capital on reasonable terms, the 
wagons referred to above would certainly have been scrapped, but 
with the then condition of the money market the interest and 
amortization rates on capital borrowed to purchase new wagons 
would have more than swallowed up the savings made by the 
reduction in repairs and maintenance. It is an excellent example 
of how completely railway repair policy is based on the cost, and. 
the future estimated cost, of capital, and applies to all railway 
equipment. 


The Permanent Way 


In our survey of the railways at that period we can now turn 
to the permanent way. The main need, as already mentioned, 
was for new sleepers. Shortage and cost of capital again entered 
into the problem and made the higher cost of hardwood or creosoted 
softwood not only difficult to afford, but financially unprofitable, 


and softwood was accordingly used in the majority of cases, though 
it was known that its life could not exceed about eight years, and in 
some districts less than three. The cleanliness of the ballast had 
a considerable effect on the life of the sleepers, but, though the 
gangs were adequate, it was frequently impossible to clean the 
ballast unless complete sections were relaid with new sleepers 
throughout, as so rotten were the old sleepers that had the ballast 
been dug out for cleaning the sleepers would have fallen to pieces. 
Ballast cleaning was, therefore, in many cases impossible, and 
sleepers, both new and old, lay in damp mud and their life was but 
short. 

As to the rails, these were, in almost all cases, the identical ones 
that were laid when the line was first built, and they had suffered 
badly during their long life. The running surface of the rail, 
instead of being a curve, was too often worn completely flat ; the 
rail-ends were battered and frequently had a permanent set, 
having low joints and high centers, which refused to vield to treat- 
ment. Their fish-plates were in still worse case, for they were 
so worn that they could no longer span the web of the rail and 
hold the joint solid by wedging themselves between the head and 
foot. 

The repair and renewal of sleepers and bridges was more urgent 
than renewal of rails, for, apart from the flat rail-top, it could 
not be maintained that the state of the rails was actually dangerous. 
But when funds became available, albeit in limited amounts, a start 
was made in shimmying the fish-plates and raising the rail-joint. 
By the use of a special joint-jack, such as is used in the Federated 
Malay States, it is hoped that the rails can be straightened in a 
vertical direction. Cropping the rail-ends in order to improve the 
joints has often been suggested, but this has the cardinal objection 
that it means buying a certain amount of new rail. For the larger 
85-pound rail, which is standard on the majority of lines, it may 
prove possible, when the machinery exists, to re-roll these rails 
into 75-pound rails, and thus correct all their faults at one time, 
making them suitable for secondary lines. 


The Bridges 


During the wars many of the bridges had been destroyed, the 
broken spans jacked up and mounted on sleeper stacks, and 
frequently destroyed again. Many bent and damaged girders 
were removed and laboriously straightened and patched. Others 
had to be replaced. To provide material, bridges over water- 
courses normally dry were replaced by Irish bridges (that is to 
say, the tracks were laid across the bed of the water-course with 
stone dressing). In this way a number of extra spans were obtained 
which were used either whole or in parts. Old rails or timber 
bents were used to support, either temporarily or semi-permanently, 
spans which had been permanently weakened as a result of multiple 
damage. It need not be emphasized that had capital been cheaper 
a large proportion of this work would not have been undertaken, 
as it would have been better in every way, and more economical, to 
replace the broken spans with new and stronger bridges. 

It had been noted that welding has been widely used in loco- 
motive and rolling-stock repair, and it was natural that the use 
of welding for strengthening the older and weaker bridges should 
have been mooted. Despite some reports of failure due to inability 
to anneal the weld after completion, many welded bridges in other 
countries have given no trouble, and in the present case the attempt 
is well worth while and is being carried out. 

China is unusual in that the rails have on most lines always 
been stronger than the bridges, and in consequence the limit to 
locomotive size is not axle-load, but its effect on a bridge of certain 
strength. Until now it has been usual to take a certain Cooper 
loading. This is an American loading very similar to the British 
Engineering Standards Association’s standard loadings. In view 
of the weak bridges, it became necessary to investigate what was 
actually the maximum size of locomotive which could safely 
negotiate each bridge. It requires no investigation but merely 
common-sense to show that a locomotive, when travelling across 
a bridge at speed, will cause more strain to the bridge than if it is 
standing still upon that bridge, and the higher the speed the 
greater the disturbances set up in the bridge. Therefore to apply 
as a test a load which was stationary was clearly incorrect. This 
is, of course, generally agreed, and consequently a certain per- 
centage is usually added to the bridge load, varying with each 
length of span, to allow for the greater strain to the bridge caused 
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by high speed. No two bridge experts, however, are agreed what 
is the correct allowance to make for each span, the allowance on a 
200-foot span varying from five to 40 per cent approximately. It 
will be obvious that the whole system is rule-of-thumb and depends 
on a large safety factor. The Bridge Stress Committee; which 
were a Royal Commission, went into the whole matter far more 
thoroughly than it had ever been investigated previously, and 
stated as a result that in their opinion the whole procedure out- 
lined in the foregoing was wrong, and that instead of adding a 
theoretical formula to a static load, the actual forces set up by each 
engine should be found. After many experiments they set out some 
standards which, though they apply more particularly to British 
engines, can be applied in principle to any engine in the world. 
The percentage added to many bridges in China was proposed 
by Professor Turneure, and allows a considerable increase in 
strength for all spans. By working out the actual effect of engines 
on bridges on the lines suggested in the Bridge Stress Committee’s 
report, and checking this against the actual gross strength of the 
bridge after making a deduction for vibration on the longs pans, the 
actual margin of strength of the bridge at all speeds can be found. 
Naturally the effect on a bridge differs with each individual 
engine. The slower the speed, the smaller the effect. Also the 
larger the driving wheels, the smaller the effect. The latest types 
of engine for China, especially the large 4-8-4 design for the Canton- 
Hankow line, were designed with these points in mind, and, though 
they exceed the static weight-limit, have given no trouble on 


bridges. 
The Other Departments 


This survey of the various railway departments to obtain a 
bird’s-eye view of what they were doing to overcome the difficulties 
of the position must include the Traffic Department. This was 
naturally put to great difficulties to maintain the traffic by the 
difficulties already mentioned, and also by the fact that with two 
minor exceptions all the main lines in China are single track. In 
consequence the crossing of trains without delay depends on the 
punctual arrival of both. If one train going north is late, the 
south-bound train which crosses it at a certain station will also 
be made late. Unless the latter train can make up lost time, it will 
delay all north-bound trains which it crosses, and so on. With 
engines in bad condition delays were frequent ; furthermore, with a 
strict speed limit to avoid danger on rotten sleepers it was impos- 
sible for trains, once late, to make up more than a trifling amount 
of time, even if the engine happened to be in good order. In 
consequence the time-keeping of trains was very poor, and on 
some lines became so bad that trains of the previous day delayed 
trains on the following day, and prevented any fresh start being 
made each morning. As the railways in China do not observe 
Sunday as a time of rest, and as exactly the same service is run, it 
thus became impossible to correct matters without a wholesale 
cancelling of trains or the conversion of certain regular trains to 
specials. The result of this late running was that it was impossible 
to roster engines or crews for return working, especially on lines 
without telephonic train-control, as the arrival of the engines was 
often a matter of conjecture. The shortage of rolling-stock was 
also accentuated hy these troubles, especially in the case of 
passenger rolling-stock, and trains had sometimes to be cancelled as 
there was no rolling-stock available. 

The foregoing may sound humorous, and has often been told 
with amusement by tourists to China, but this explanation of the 
causes will, I hope, remove the impression that the cure was simple : 
it was a condition brought on by several separate but interlocking 
circumstances, and it seemed impossible to avoid one without 
incurring another. To slow all trains down in an endeavor to 
ensure better punctuality sounds simple, but to do so would have 
accentuated the shortage of rolling-stock, as the miles per carriage 
per day would have been decreased, and consequently more over- 
crowding would have resulted. To reduce the loads of the engines 
would have had the same effect. To raise the speed of the trains 
required new sleepers, and to improve the reliability of the engines 
required new boilers and equipment. Tt was a position which had 
no outlet except cleverness in scheming the time-table in order to 
allow the more important trains clearer movement and less pos- 
sibility of delay by less important trains. 

The Traffic Department quite early after the wars reduced the 
unloading time of a wagon (even the standard 40-ton wagon) to 
six hours, and applied stiff penalties if this time was exceeded. 


This improved to some extent the turn-round time of wagons, and 
the plan of running goods-trains by night instead of by day im- 
proved it still further. The “ wagon-ton-miles per wagon-day, per 
wagon in service,” which is one of the most vital statistics in 
railway work, has, therefore, correspondingly improved, and this 
has done something to alleviate the shortage of wagons, which is, 
however, still a chronic condition on the average Chinese railway. 
There is no doubt, nevertheless, that the utilization of wagons can 
be still further improved, and this applies with equal force to 
locomotives and carriages. 

The other departments can be passed over, as their condition, 
though interesting to the expert, is hardly so to the layman. The 
rates and fares also, which steadily increased through the years, 
will also be omitted, though they are of great interest, especially 
in regard to the throttling effect which high rates had upon what 
might have been promising freight traffic had there been wagons 
to carry it and a rate which made it profitable. 

The general situation, therefore, was that the railways were 
being gradually rehabilitated from their own revenues, despite a 
great many adverse factors which have already been touched upon. 
In doing so, however, it had been inevitable that no money was 
available for the payment of many of the material debts and of 
the bond amortization, and sometimes even the interest. This was 
regrettable, not only because it depressed China’s credit, but also 
because the unpaid debts were steadily increasing in amount, many 
of them at heavy compound interest. Unless some agreement 
could be reached, therefore, it was only a matter of time before 
the sum of indebtedness rose beyond the maximum that the rail- 
ways could pay, despite the most efficient management. Had this 
been allowed to happen, repudiation of some sort would have 
been hard to avoid, as the only alternative would have been a 
foreign loan on such onorous terms that its full observance would 
have been difficult. 


The Boxer Indemnity Fund 


Fortunately at this time the Trustees of the British Boxer 
Indemnity Fund commenced to invest on a large scale in Chinese 
railways. The return of the British share of what is commonly 
called the Boxer Indemnity took place in 1931 and took the form 
of the creation of a revolving fund in China, the principal of which 
was to be invested in productive enterprises, the interest to go to 
educative and cultural enterprises. To administer this fund a 
Board of Trustees was created. The agreement further provided 
that the accumulated funds and half the future instalments should 
be expended in the British Isles, while the other half of the instal- 
ments should be expended in China or Britain. To conduct the 
expenditure on goods in Britain a Purchasing Commission was set 
up with wide powers. 

The Chinese Government made an allocation of the funds to 
the various Government Departments, the lion’s share going to the 
railways. It should be noted, however, that, though the various 
sums were earmarked for various Government Departments and 
other enterprises, the investment of the funds remained strictly at 
the discretion of the Board. 

A considerable number of rehabilitation loans for the railway- 
were made, including new locomotives, carriages, and wagons for 
the Tientsin-Pukow, new rails and locomotives for the Kiaochows 
Tsinan line, new bridges for the Peiping-Liaoning, etc. A train- 
ferry across the Yangtze River was also installed, and this increased 
the revenues of the adjoining railways, especially of the Nanking- 
Shanghai, very materially. These rehabilitation loans were, how- 
ever, subsidiary to the main venture, which was to complete the 
building of the Canton-Hankow line, which had been building 
for almost forty years, but had never been finished. 

It may have been noted that the Indemnity Fund arrangement, 
while it provided goods in England, did not provide cash in China 
beyond the future annual instalments of the indemnity. As rail- 
way construction requires both cash and material, the problem was 
to turn the materials from England rapidly into cash. This was 
effected by the above-mentioned material loans to other railways. 

Another line built at the same time partly with funds provided 
by the Board was the Hangchow-Kiangshan-Yushan Railway in 
the Province of Chekiang. 

The actual assistance given by the Board to the Chinese railways 
was great, but perhaps a still more valuable service was the fillip 
given to public confidence in railway investment. For the first 
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time the Chinese banks began to- consider long-term railway 
investment in a favorable light, especially when, as in the case of 
the Hangchow- Yushan line afore-mentioned, they were in partner- 
ship with the Board of Trustees. At the same time the gradual 
emergence of the world from the financial depression caused 
renewed interest in China as a field for investment, despite the 
constant pressure from the north, where the loss of Jehol and 
Chahar provinces was followed by the partial divorce of the northern 
provinces, including the cities of Peiping and Tientsin, from the 
Chinese national authority. The Fukien revolt, however, made 
capital extremely cautious for a time, despite its dramatic collapse. 
The independent attitude of Canton and the so-called Communists 
in Kiangsi had likewise a chilling effect. Later the clearing of the 
Communists out of Kiangsi had an excellent effect on public opinion, 
and since that time public confidence has not had many setbacks, 
the principal ones being friction with Japan on more than one 
occasion, the short-lived revolt of the Kwangsi generals, and the 
detention of General Chiang Kai-shek in Sian. The outcome of 
each of these crises has been a strengthening of the authority of the 
National Government, and the union with Canton in particular has 
been of excellent augury for the future. 


Recent Railway Development 


The clearance of Kiangsi made the extension of the Hangchow- 
Yushan line westwards across Kiangsi very desirable in order to 
bring back prosperity to that province. Roads had already been 
driven across it, but a railway was of still greater service, as can 
be imagined. This line was financed partly by the Provincial 
Governments concerned and partly by a loan from German sources. 
The same sources are now supplying funds to extend the line still 
further to join the Canton-Hankow line, and eventually the line 
is planned to proceed still further to the west to Szechuen and 
Kweichow provinces. 

Other lines which were projected at this time and which are 
now being actively pushed on were the extension of the Lung-hai 
westwards to Sian and beyond. Construction of this line never 
quite ceased even in the worst years, though it sometimes paused 
for a time. This line will in time go westwards to Lanchow, and 
so eventually into the far west of China. A branch from Sian will, 
however, go south-west to Chengtu, the capital of Szechuen. Both 
of these lines will traverse loess country and are likely to be 
difficult pieces of construction. 

A line built in 1934-35 was that from Nanking to Wuhu, further 
up the Yangtze. At the latter place it connected with a line which 
had been commenced many years ago, but had only started opera- 
tion the year before to as far south as Sunchiapu, though not as far 
as the coal seam which was the object of the original promoters 
of the line. The notable point about this line is that it was built 
by a Chinese railway company financed by Chinese banks. It is 
a sign of China’s progress that, whereas Chinese railway companies 
were formerly almost invariably unsuccessful, the present venture 
has succeeded. This line will now be taken over by the Ministry 
of Railways as part of the new trunk line from Nanking to a junction 
with the line running from Hangchow westwards to the Canton- 
Hankow line. This line when complete will form the main route 
from Nanking and Shanghai to Canton. 

Returning confidence in Chinese railways was exemplified when 
the British and Chinese Corporation came to terms with the Ministry 
for the issue (in Shanghai) of a new loan for the construction of the 
final section of the Shanghai-Hangchow-Ningpo Railway to connect 
up the two latter towns. This line is comparatively short, but 
has two large estuaries to cross, and the Chien-Tang bridge at 
Hangchow, which is being separately financed, will be a magnificent 
structure of sixteen spans. 

On the north side of the Yangtze River, at Wuhu, a line was 
built two years ago to Lo-Ho on the Huai River to carry coal from 
the mines to the Yangtze. This line, built by the coal company, 
has been very successful, not only as a coal line, but also as a 
passenger-carrying line. 

Another line, built in 1935-36, is the Shansi Provincial Railway. 
This line was built by the Shansi provincial authorities as a light 
railway of meter gauge connecting with the meter-gauge Cheng- 
tai Government Railway. This provincial line has been completed 
southwards to Pochow on the Yellow River, but the extension 
northwards to Tatung, on the Peiping-Suiyuan Railway, is still 
under construction. 


To complete the account of the new railways I will mention 
here the new Szechuen Railway from Chungking to Chengtu. This 
is being built by a Sino-French Railway Company, which is a novel 
venture, and the success of which will be watched with interest. 
Another line now being surveyed is a line from Canton to Swatow 
in Kwangtung province. This may one day be extended north-east 
to form a trunk railway, but that time is not yet. In the north 
a line which has been Jong projected, and the earthwork for a 
portion of which has been long prepared, is the railway from Shih- 
kiachwang eastwards to the Tientsin-Pukow line. This will give 
a better ocean outlet to the excellent coal produced by Shansi. 

Projected lines are many, and include the completion of the 
Pukow-Sinyang, which was commenced before the European War ; 
the Hankow-Ichang line, construction of which was stopped for 
the same reason ; and the Tsinan-Taokow line, etc. 

To revert to the condition of the railways three years ago. It 
will be seen that the revival of confidence, mainly as a result of 
the action of the Board of Trustees, had eased the financial position 
of the railways, but, despite the establishment of sinking funds, the 
mountain of debt grew steadily until several Chinese officials 
despaired of ever paying it off, and ideas of repudiation began to 
be entertained, albeit by a small majority. 

It was at this time that General Hammond came to China to 
report on the condition of the railways to the Chinese National 
Government. His report was delivered to the Government and 
was not for publication, but his remarks and comments while in 
China had the effect of giving some of the officials more confidence 
in themselves, and this was enhanced by the visit of Sir Frederick 
Leith-Ross, who was instrumental in initiating some of the con- 
versations which resulted in modifications of the Loan Agreements 
and contracts whereby it became practicable for the railways to 
pay off remaining arrears in time. This was a fortunate settlement, 
as it scotched any ideas of repudiation such as had always been 
entertained by extremist opinion which held that the railway loans 
had been forced on China against her will, and that she was under 
no moral obligation to repay these sums if she could in any way 
get out of it. With the spread of a wider outlook, however, 
these ideas, which are the result very largely of anti-British pro- 
paganda, at one time very prevalent throughout China, are dying 
away, though a tendency on the part of the British to explain 
themselves a little more fully would do no harm. 

The Ministry of Railways throughout the whole of the time 
from 1931 had before it several cardinal rules. The first of these 
was that there was no hope of obtaining a rehabilitation joan from 
foreign sources which would be in any way acceptable to the 
Chinese ; until the railways could show the world that they were a 
sound investment, investors, both Chinese and foreign, would be 
shy of- investing money in anything but short-term loans with 
personal security. 

The second principle was that the offer of any foreign syndicate 
to take over and operate one or more of the national lines, paying 
surplus profits to the Government, would not be acceptable, partly 
owing to the feeling that such an arrangement would be dero- 
gatory to China’s dignity, and partly to the difficulty of protecting 
the railway from interference by military on transfer, and also by 
bandits, who would be certain to gather round a company-owned 
line in the hope of being bought off (It should be noted that this 
opinion dated from some years ago). 

The employment of foreign railway officers on the various lines 
was also not considered with much favor except by afew. It was 
not always fully appreciated that the foreign officer being free 
from politics could often be friendly with everyone, whereas few, 
if any, Chinese officers could be so independent. Those few foreign 
officers who remained on the lines had in some measure been short- 
circuited, and the change in the official language from English or 
French to Chinese had greatly restricted their capacity, as few of 
them had had the time to learn Chinese characters, and this placed 
them in the hands of their translators. 

The worst of the situation was now past, and the railways were 
nearly all feeling the good effects of the improvements made by 
re-sleepering, the purchase of locomotive spares, general stores, etc. 
The workshops were still in serious arrears with their repair of 
locomotives and rolling-stock, but even they were slowly overtaking 
the arrears, and the backward lines were being increasingly helped 
by the lines in better condition, in so far as repair of locomotives and 
wagons was concerned. Later the Ministry decided to place the 
principal workshops of the country under its own control in order to 


388 


THE FAR EASTERN REVIEW 


November, 1937 


prevent overlapping of work, and this should have excellent results 
when it is fully applied. 


Standards 


In the work of adopting standards, the Ministry had continued 
the work of its predecessor, the Ministry of Communications. The 
standards adopted by the latter organization were of rather a 
general character, with some exceptions, notably the standard 
40-ton wagons which had been designed and adopted complete. 
The Ministry of Railways endeavored to avoid adopting too rigid 
a standard, and for a start at least endeavored to standardize 
essential parts such as tyres, bogie trucks, brasses, etc., while for 
locomotives in place of standard engines the endeavor was to 
adopt standard boilers, wheel centers, tyres, axle-boxes, axles, 
piston-valves, pistons, etc., which in time would approach nearer 
and nearer to a standard engine. Factors which directed this 
policy included that of avoidance of obsolescence of design owing 
to the rapid progress in locomotive design which was and is being 
made throughout the world. Secondly, the large variation in 
conditions, climate, grades, etc., in such an immense area as China 
made it essential to vary the type to suit each case, as well as to 
suit the loads to be hauled and the speed. A large number of 
standard types would therefore be essential, and these types would 
be split up in small quantities on the existing railways amid 
locomotives of similar but non-standard design for which different 
spare parts would be needed. 

Unless, therefore, a very large number of engines of the same 
type were required, the advantages of the standardization of whole 
locomotives would be lost, and the lesser method of standardizing 
details was consequently advisable. 

At the same time the Ministry was and is awake to the latest 
improvements in locomotives, and these are incorporated in loco- 
motives whenever conditions permit. High steam pressure, high 
superheat, large boiler, ample fire-box volume, big grate area, large 
diameter driving wheels, large piston-valves, extra long valve 
travel, light reciprocating parts, large main steam-pipes, poppet- 
valve regulators, and other modern points are all adhered to, 
though sometimes modifications are introduced to permit the 
engines to be driven on the new lines by pioneer drivers who have 
often little training. 


In passenger cars the all-steel car has been adopted for main-line 
stock, though a secondary standard with steel frame and wood 
body may be used for branch and less important lines. The all- 
steel car is undoubtedly safer in accidents, but the cheapness of the 
wood-bodied car is in its favor, especially when capital is dear, 
and, provided that it is fitted with anti-telescoping girders at the 
ends, is quite satisfactory. These girders are now fitted to nearly 
all the new wood-bodied stock, and no case of telescoping has so 
far occurred. 

The standard bogie truck adopted is of the American type with 
full-elliptic bolster springs and triple helical equalizer springs. It 
is costly, but is found to give excellent results. The axle-boxes are 
of Isothermos type, as are those for tenders and carrying wheels, 
as these boxes have been found to give satisfaction. 


The cars are fitted with pivoted-head couplers for ease of 
coupling on curves, and have a large combined buffer and gang- 
way footplate above them which, when fitted with duplex springs, 
keeps the couplers tensed and thus avoids jerks when starting. 
The cars are also fitted with all-steel vestibule diaphragms, which 
are stronger, cleaner, and ultimately cheaper than the canvas 
bellows fitted elsewhere. 


The standard wagons adopted are of the 40-ton type and 
generally follow American practice. Their design dates from 1921, 
but though later designs have various small improvements, it has 
not been thought advisable to amend the standard in any way so 
far. The wagons are of four types: covered, high-side, low-side, 
and flat, and there are minor differences between the details of 
each type, though all essentials are interchangeable. 


As a final note it might be said that the organization of the 
Ministry differs from that of the railways inasmuch as while in 
the Ministry the running is separated from the mechancial engineers 
section, on the railways the Locomotive Superintendents combine 
running with shops (on the lines on which the Ministry has not 
taken over the shops). The transportation system has been tried 
for some three years on the Peiping-Liaoning, but did not prove 
very successful for various reasons, and the older system is now 
restored. Actually the railways are but sections of one large 
system, and if so regarded there is no real anomaly in the fore- 
going arrangement. 


World Steel Trade 


hes world’s steel trade has changed greatly since the Great War, 
and it seems to be in process of still more changes. Hitherto 

the production of steel on a large and economical scale has been 
confined to two areas—Western Europe, including Great Britain, 
and the United States of North America. Now the United States, 
holding by far the biggest steel manufacturing capacity, is nearly 
blotted out of the picture as an exporter of steel, hy reason of inflated 
wages and extremely high cost of transport from far inland works 
to shipping ports, and shipping freights to overseas markets. The 
US.A., with nearly half the world’s productive capacity in steel 
works, is completely beaten by much smaller countries—by Ger- 
many, Britain, France, and Belgium—in exports. Since the 
American Steel Trust was formed, in 1901, with the object of cheap- 
ening production and underselling European steel in world markets, 
the United States has dropped from a highly promising second 
place in exports to a very poor fifth position. 

While America has fallen behind in the international competi- 
tion, another competitor is coming forward. As a producer Russia 
is forging ahead, but wants, and is long likely to want, for her own 
uses all the steel she can produce. Russia does not count as an 
export competitor. Japan is the coming rival in neutral markets. 
The cost of producing pig iron, the foundation material of the steel 
industry, was reduced from about £5 a ton to £2 a ton between 
1908 and 1918, and has been still further reduced since 1918. Japan 
is forging ahead as a producer of steel, and it seems more than 
probable that she will very soon become a formidable competitor 
in the export trade. She has good reserves of coal suitable for 
making furnace coke. She has fairly good reserves of iron ore. 
She has practically annexed the immense ore reserves of China. 


Japanese competition in steel, in engineering products, and in steel 
ships, is developing rapidly. 

Cost of labor comes second only to natural resources. In 
this vital matter Japan holds a wonderful advantage. We hear 
much about South Africa as a coming competitor in steel. In 
South Africa skilled labor in iron and steel works costs nearly 
£6 per man-week. In Japan it costs £1. The president of the 
American Iron and Steel Institute, Mr. W. A. Irvin, who is also 
president of the United States Steel Corporation, has figured it out 
that steel industry wages stand as follows, per man-hour : 


United States ai .. 67 cents. 
Germany.. wi ws se x “26% 45 
Britain .. Ls om a et BDe yy 
France .. she “se a si. 20% %3; 
Belgium .. ee o% a we ET 3g 
Japan... a 3 aa .. 10. ,, 


To this calculation, which cannot be far wrong, if wrong at 
all, there stands to be added cost of transport from works to ports 
of shipment. In this respect United States steel manufacturers 
are in the worst position. Iron ore in America has to be carried 
a thousand miles from mines to blast furnaces—two rail hauls and 
a long lake voyage. When the American pig iron is converted 
into steel, and the steel into finished products, the products have 
to be rail hauled at least a few hundreds of miles before they can 
be shipped. The average all-in inland transport cost of American 
steel for shipment is 200 per cent more than the corresponding 
British cost. In Great Britain there are short hauls from mines 
to works and works to docks. 
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Steel Bridges in the Economy of Railway Construction 
and Maintenance 


Whatever conditions ultimately may develop in China as the outcome of the present conflict, it is a foregone 
conclusion that the immense recuperative powers of the Chinese will he directed at the earliest possible moment 
to the vast task of reconstruction and upbuilding that confronts the nation. The great need that has hampered 
development of the country through all modern times has been adequate railway transportation, and questions having 


to do with railway building are specially pertinent at this time. 


The article below and the article that follows 


it, both by outstanding Chinese engineering writers, will be found of special interest. Both these articles are. taken 
from The Quarterly Review of Chinese Railways. 


By C. K. CHIEN, C.E., Rensselaer Polytechnic Institute, Member Commission on Railway Technics 


TEEL bridges serve to span rivers and valleys and join the 
divides of natural obstacles with human creations, thereby 
eliminating the hazards of river crossings and making 
travel more speedy, safe, and enjoyable. In the great 

stretch of man-made permanent ways, winding in and out of the 
scenic valleys, or laid straight like an arrow in the plains of fertile 
soil, or crossing the most rugged form of mountainous countrysides, 
bridges are built to link the chain of transportation making the com- 
pletion of railroad net work possible. 


Indeed, bridges are the links of a chain, for their strength 
often determines the carrying capacity and limits the running 
speed of a train on the line. Their construction opens up a great 
roadway ahead and their destruction puts an end to any direct and 
speedy access to points beyond. If they are made too strong, they 
cast a heavy burden on the first cost, and if they are too weak they 
hinder the growth of traffic that the line could otherwise carry. 
Economy in the construction and maintenance of steel bridges (for 
most of the railway bridges are of steel), therefore, deserves due con- 
sideration. 


In the realm of railway construction, bridgework consumes 
a large part of the capital layout. Next to rolling-stock and the 
track, capital expenditures for bridgework rank first in the total 
cost. For the existing lines of our government, consisting of 7,260 
kilometers of main tracks, the following costs appear in our Railway 
Statistics of 1935 : 


Capital Cost Percentage 

; Cost Per Kilo. on Total 

Rolling Stock .. $206,769,625 $26,540 24.8% 
Track -» $163,692,373 $22,550 29.6% 
Bridgework .. $124,456,797 $17,141 14.9%, 


For our proposed lines of new construction totaling 2,224 kilo- 
meters, the work of which was started in 1936, the estimate for 
bridge construction alone amounts to $46,983,439. This means 
a cost of $21,126 per kilometer of line, already an increase over the 
cost of the existing lines. , 


But why does bridge construction affect the economy in 
railway operation and maintenance? Steel bridges are built 
of suitable materials, types, and designs so as to be as durable 
and safe, as the capital expenditure will permit. There is eco- 
nomy in keeping the capital cost down to a reasonable mini- 
mum, as the traffic will have to bear the interest charge and the 
annual depreciation. Steel bridges are built strong enough to 
take care of certain loads, and to withstand the dynamic forces 
received from the rolling-stock, so as to allow the heaviest 
engines to operate over them at maximum speed consistent with 
safety. There is, indeed, economy in handling the largest antici- 
pated volume of traffic in the quickest possible time, as any limita- 
tion on train capacity increases the cost of operation. Steel 
bridges must be so built as to be easily maintained, strengthened 
and renewed, so that no deterioration due to natural causes may 
escape attention ; no weakening of component parts may take place 
before the end of their useful life is reached ; no difficulty may be 
encountered in strengthening ; nor any necessity may arise for the 
renewal of the structure at prohibitive costs. There is economy 
in providing for ease of inspection, ease of strengthening, renovation 
or repair, as well as for resistance against the elements and other 
causes of deterioration ; since once the structure is open to traffic 
any suspension, or interruption of service will be very costly. 
These are questions of paramount importance which a railway 


bridge engineer has to face when he sets out on the task of designing 
the bridges for his railway. 


Types of Superstructures 


Various types of steel superstructures are used for railroad 
bridge construction. The proper selection of an economical 
type depends on the character of the rivers and streams to be 
crossed, span-length and depth to be chosen, transportation of 
material and skill of workmanship, anticipated future carrying 
capacity, ease of maintenance and other factors involved. Where 
the waterways are wide and shallow, plate girder spans are the 
preferred type because of their durability, rigidity, capacity for 
safely carrying overloads, ease of being kept in painting and repairs, 
and simplicity in construction and erection. The deck type of 
plate girders, usually requiring no separate floor system, further 
decreases the length and height of the pier shafts, thus reducing 
the size of pier bases, and lowering the cost of the sub and super- 
structures. For deep rivers and more mountainous districts, where 
longer span-lengths are required to satisfy the conditions of econo- 
mical design, riveted open-web simple trusses of proper design offer 
greater economy in construction and maintenance. Pin-connected 
trusses are not very rigid, easily worn at the pins and pin holes, and, 
consequently, offer poor economy except for lighter and very 
long structures. For spans crossing gorges and steep mountains, 
arches and the cantilever type of construction will prove to be 
advantageous, but greater cost in the superstructure of these types 
leads to special problems which we have to consider carefully, since 
all material for superstructure must be secured from abroad. 


The rolled I-beam construction for spans of ten meters or 
less has all the economic advantages of the plate girder bridges. 
Although there is a slight waste of material in the web, this can 
be offset by the cost which is very much Jower on account of less 
work involved in fabrication. Use of this type for longer span- 
length is, however, nut necessarily economical because there is an 
increase in cost due to higher transportation charges as well as the 
fact that few mills roll the large sizes required for economic depth. 
The pony truss or half-through open-web type of superstructure 
found on our existing lines, built according to European practices, 
is not « modern economic design. It may appear, to the eyes of 
mere observers, to offer some security against overturning of trains 
in case of derailment, but the trusses being connected with shallow 
cross girders, with no exterior sidebracing, really offer very little 
rigidity and resistance. A proper design of the bridge floor and 
the use of guard rails and large guard timbers for the deck type of 
bridges will usually carry safely across the structure a derailed 
train provided, of course, that the wheels are not too far out of 
position laterally to straddle one of the guard rails. Such factors 
must be taken into consideration in determining an economic type 
of superstructure. 


Economy in Substructures 


The substructures supporting the steel superstructures 
must be economically built, if ultimate economy is to be attained. 
Conditions of the river-bed, the current, and the nature of the sub- 
soils govern the choice of construction methods and the types of 
foundation required. While all substructures should preferably 
be carried down to bed-rock, pile foundations are best adopted 
for piers in alluvial streams where scour is likely to occur, and the 
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depth to hard strata is very great. Many 
of our rivers in northern and eastern 
China are of this character. In design- 
ing, we must not forget that pile founda- 
tions bear the load entirely by frictional 
resistance of the piles when the pier 
base goes down only to the depth of 
anticipated scour or just a little further. 
When the base goes so far down that 
no slightest damage of undermining will 
occur, then the bearing resistance of the 
soil may assist the resistance of the pile 
to carry the load. In construction, if 
sand or a mixture of sand and a little 
clay are found, a water jet will overcome 
any difficulty encountered in driving the 
piles down such soils. 

Coffer-dam construction is best 
where a hard foundation can be reached 
at a not very great depth. Certain 
economic factors must’ be taken into 
consideration in adopting this method 
of construction. Except for very small 
or unimportant structures, where earth or 
timber sheet piling may be used for the i 
coffer-dams, steel sheet piling should 
prove effective in pier sinking in alluvial streams where no 
serious obstructions underneath are likely to occur. But in 
such construction, economy and satisfaction can only be attained 
through the use of sheet piles long enough and properly braced 
with struts and walings to prevent collapse at the bottom and 
drowning out at ordinary high water on the top. The steel sheet 
piles must also be thick enough to penetrate small obstructions 
and resist injuries to the cutting edges, and they must be provided 
with suitable caps to stand the pounding of hammers in driving. 
Unless such precautions are taken, the advantages of using the 
sheet piles over and over again are soon lost. 

The method of open dredging for pier construction is suita- 
ble in deep foundations where bed rock is not to be reached 
and where pile foundations are inadmissible. Its use, as against 
that of the pneumatic process, is again largely dependent on cost 
as the pneumatic method of sinking piers requires an expensive 
plant and very skilled laborers. When pumping can be success- 
fully done, the cost of excavation is in favor of open dredging. 
Where difficulty is liable to be encountered in open excavation, 
such as hard pans or bed rock or large boulders, the pneumatic 
caisson is the only suitable method. There is, however, a limit as 
to the depth of sinking pneumatic piers ; for greater depth, open 
dredging must be resorted to. 

For the construction of substructures a complete boring 
record of the soils in the river bed before designing and a knowledge 
of the nature of the stream flow are very necessary. Experience 
and alertness in meeting whatever contingencies arise, will result 
in a successful job. Many engineers falter because of their hastiness 
in deciding the method of construction, their failure to take proper 
boring records, and inability to anticipate difficulties which other- 
wise could have been provided for and solved. There is no economy 
in rushing a job without due preparation for meeting all possible 
contingencies. 


Proportion of Spans and Depths 


A proper choice of the type of superstructure and substructure 
depends on the characteristics of the streams and rivers to be 
crossed ; but how can economy in design be achieved after condi- 
tions in the field are satisfied 2? In order to solve this, engineers 
have spent considerable time and energy in investigation. Depth 
and span of the superstructure are undoubtedly the basic variables 
that determine the weight of material. It is necessary in designing, 
therefore, to adopt some economical depth and span. Theoreti- 
cally, in a parallel chord truss the greatest economy of material will 
prevail when the weight of chords is equal to the weight of the web, 
and in a plate girder bridge or the floor system of a truss bridge the 
economic proportion of weights should be to make the weight of 
the flanges equal to the weight of the web and its detail. By 
varying the depth, the designer will be able to meet these economic 
conditions. 


An old criterion for the economic span length is to make 
the cost of a pier equal to the cost of the span which it supports. 
Dr. Waddell in his treatises on economics of bridgework modified 
the criterion by stating that the greatest economy will be attained 
when the cost per lineal foot of the substructure is equal to the 
cost per lineal foot of the trusses and lateral system. As floor 
systems do not usually vary much with the difference in span length, 
Dr. Waddell’s principle should be the more accurate one. The 
designing engineers, however, usually find it difficult to make a 
true estimate of the cost of the substructures which, in designing, 
are yet to be built. The ‘‘ per pound ” value of structural steel in 
manufacturing countries is ordinarily ‘fixed, and so the cost of the 
superstructure can be more easily estimated. When we have to 
depend on foreign supply, the cost again becomes uncertain. 

While economic depths should be observed, special conditions 
may require shallower ones. There is an economic limit as to the 
cost of web plates, or an economic proportion of depth of trusses 
to reduce reversal effect of wind stresses on chord members. 
Economie span length may have to be sacrificed, since materials 
for superstructures are not yet being furnished by ourselves. 
Greater spans will require more steel to be purchased from abroad. 
One, however, cannot be too specific, and yet when designing the 
structure, should not forget the true foundation for economy. 
For only by strict observance of economic engineering principles, 
can railroads be built, operated and maintained on a sound basis. 


Bridge Capacity, Present and Future 


To the design of a bridge to meet the economical require- 
ments of a railroad then comes the question of the expected capacity 
of the bridge which is expressed in terms of a system of rolling 
loads. Different countries have adopted . different standard 


systems to meet the conditions of their rolling stock and traffic. . 


The American standard is a conventional system called Cooper’s 
Loading, consisting of two locomotives of 2-8-0 type and tenders 
followed by a uniform train load. The weight on the driving axles 
determines the class, which in America has grown during the last 


25 years from 40,000 to 72,000 pounds per axle, commonly known . 


as E40 to E72. Our railroads, before the promulgation of the 
various engineering standards in 1922, had no definite specifications, 
using whatever the engineers thought fit. But after the promul. 
gation, Cooper’s loading classes E50 and E35 were adopted re- 
spectively for trunk and secondary lines. The question of the 
adequacy of these loadings for our railroads can be logically determ- 
ined only by an exhaustive study of the traffic conditions existing, 
and the locomotives used on our roads, as well as by a compre- 
hensive forecast of future traffic to be carried, and changes in 
locomotive construction expected. Such study and forecast must 
cover the full period of useful life of the structure, for true economy 
is not to overburden the traffic with heavy structures, meaning 
dormant investment in the first cost for a long period of years, nor 
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to limit traffic with light structures so that replacements are too 
soon found necessary An excessive first cost in bridges in con- 
nection with railroad construction often means so great a financial 
requirement as may eventually cause the abandonment of the 
whole construction project. This means the selection of not too 
heavy a loading for the construction of new lines. The trend of 
modern railroad transportation is, however, toward greater train 
capacity and faster speed. This must also be coped with, for 
economy is the essence of railroad industry, and if speed and 
capacity can produce economy, the bridges should not hinder its 
development. 

The selection of the loadings for our railway structure could 
be much simplified if our locomotives were standardized. Standard 
axle loads and spacings, uniform dynamic effects, and economic 
operating speed which determine the stresses in our bridges, could 
then be our definite guides. With the existing condition of our 
rolling stocks, in which out of an approximate number of fifteen 
hundred locomotives in service more than thirty different types are 
found, and the ratings range from several antiquated E10 to a 
number of Mallet engines of the E50 class, a selection would be 
very difficult. Modern locomotives, however, are built to develop 
maximum power for the least given weight. An economical 
locomotive would then be one which performs the maximum work 
with a minimum consumption of fuel, while producing the least 
amount of stresses in the tracks and bridges at a given operating 
speed. Such evolution of locomotive construction and the demand 
for improvement give us plenty of thought for consideration. 

The fact that properly built bridges have been maintained 
carefully in service on existing railroads to carry safely loads 
much in excess of the loading designed for, has led the American 
engineers to make certain studies and therefore, provisions in the 
design-specifications for new construction. This means the design- 
ing of the bridge for the present adopted loading at a normal allow- 
able working unit stress of the steel. After the structure has been 
designed on this basis, it is then checked for an increased live loading 
to a certain higher allowable unit tensile stress of the steel, so that 
the component members of the bridge will not reach that increased 
live load at the higher allowable unit stress sooner than the others. 
This develops the overstress capacity of the bridge to the fullest 
extent as there will be no member showing an early limitation to 
the increase in capacity. Upon these principles, we are adopting 
bridge loadings economic to our present traffic conditions, suitable 
to our available finances, and covering the expected future 
increase in traffic. 


New Chinese National Railway Bridge Loadings 


A further study of the locomotives on our railroads Jeads 
to two vital evolutions already under way. They are standard 
locomotives and bridge loadings of our own, the result of the 
pressing demand for more economic construction, operation and 


maintenance of our railroads. Modern 
tendency in economic transportation is 
to increase speed. This has caused 
the Consolidation type of locomotive, 
adopted by Cooper’s loading, to be 
inefficient in handling such transporta- 
tion. A system of rolling loads for 
better locomotive design to give as nearly 
an equivalent to the Cooper’s loading as 
possible is, therefore, advocated. The 
new system proposed consists of two 
locomotives of the 2-8-2 type ‘commonly 
known as the Mikado engine, and tenders 
to be followed by a uniform train load. 
The axle loads and spacings are so chosen 
to give as nearly as an E50 loading as 
possible. For trunk and principal lines, 
axle loads of the driving wheels will be 
20 metric tons each, so that the system 
will be known as CNR 20. 

As most of our existing roads and 
new lines to be constructed are trunk 
lines, one system will help toward 
standardization. But-since many of the 
new lines are going through less de- 
veloped and mountainous countries, and 
only limited funds are’ at our disposal for new construction, a 
secondary loading is still deemed advisable. In order that the 
basic economic principle is not too much sacrificed, this secondary 
loading is made up with driver axle loads of 16 metric tons 
each, to be known as CNR 16, resulting in a slight increase over 
the old E35 type, but it is believed that a more economical future 
is taken care of. 


Grade of Steel 


Having ascertained that types, spans, and loadings are the 
most economical selected in the design of the bridges, one must 
turn to the quality of material and, therefore, the permissible 
stresses used in our economic design. Elementally, steel is an 
alloy of iron and carbon ; its adaptability, workability and cost, 
which determine the choice, could be made to vary with different 
conditions of our requirements. A higher quality of steel permits 
higher unit stresses, which help to reduce the total weight of the 
structure ; but higher ultimate stresses are usually accompanied. by 
lesser ductility, a factor which the user of soft mild steel advocates. 
The modern steel industry produces a medium quality of steel at 
only a slight cost above the soft product, while high tensile steels are 
now used in practically all large structures. Modern machine tools 
also are made to work the higher quality steel, so there will be no 
difficulty in fabricating the structure. There is economy, then, in 
the proper selection of the grade of steel. 

Reliability, which is synonymous with safety, has heretofore 
been the most important argument in using steel of a softer grade. 
Reliability must again be our reason for selecting the higher grade 
of steel, consistent with economy. The present adoption of steel 
of 42 to 50 kilograms per square millimeter quality for our bridge 
specification enables us to keep pace with modern progress and take 
due advantage of developments in the world’s steel industry. 


Unit Stresses and Factor of Safety 


Problems in regard to the physical and chemical properties 
of steel can readily be solved if the manufacture of steel is a native 
industry. Since we have to secure this material almost entirely 
from abroad, different origins will still give us different products 
although they may pass the same tests in our specification. We 
must be conservative in adopting the allowable unit stresses. 
Theoretically, structural steel may be stressed up to the yield point 
without weakening. But in permitting stresses to that point, all 
conditions of loads, ageing, and other imperfections must be taken 
into consideration. Jn no other branch of civil engineering can it 
be said that the laws of stresses are more definitely determined than 
in this branch ; so when stresses are permitted in structural steel, 
a most economical value is set, but we must not stretch that value so 
that economy is obtained at the sacrifice of safety. 

The factor of safety is very easily misunderstood when one 
merely considers that, for a minimum yield point of 23 kilograms 
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per square millimeter in steel of medium 
quality, the allowable unit stress is only 
12.5 kilograms per square millimeter. 
This margin may appear to the layman 
as large, but an engineer turns quickly to 
add wind stresses, temperature stresses, 
and secondary stresses, as well as 
to provide for deterioration, imperfect 
workmanship, overruns in loads and 
many other factors. When he is through, 
there is usually very little left, and this is 
again reserved in current designs to 
permit future over loading. 


Standardization and Economic 
Benefits 


Economic designs made by en- 
gineers in the office should always be 
accompanied by skill and efficiency in 
the shop and in the field. In reducing 
the minimum yield point, designers must 
bear in mind the question : will the cost 
of labor be unduly increased? In 
selecting lengths, sizes, and thickness, 
will it not exceed the practical limits 
or fall under the minimum allowable ? In choosing many varied 
sizes, will it not cause more labor in set-ups or require more 
tools? A machine when it is set up for certain standard work 
over and over again, or a template made for a large number of 
the same details, will always reduce cost and eliminate waste. 
Standardizing in design and details will offer many economic 
advantages. 

Had our railroads maintained a large bridge shop tc fabricate 
steel bridges, standardization would have long been strictly adhered 
to, for it is easier for the shop man to realize economy in such a 
policy. With a centralized designing office, standardization would 
also be easier to carry out. But if the designing of bridges is to be 
left to every individual line and their individual engineers, or if 
steel of all makes and the products of different countries are 
indiscriminately used, standardization will become difficult of 
relization. 

Whatever economic benefit can be derived from standardizing 
bridge construction, it is the same for all other railroad problems. 
Standardization reduces the work of calculation, design and attend- 
ing to all the details. It enables the field engineer to know the 
weight of certain spans, types and loadings so that by fitting in the 
spans to the profile of the river bed and with the aid of proper boring 
records, a most economic layout for the crossing may be estimated. 
The purchaser, knowing the standard required, can make a quick 
order. The shops turn out their standard details template and fill 
the order in quick time, and therefore, at the least cost. The con- 
struction engineer is familiar with the assembling and erection of 
the structure, and the workmen trained to handle that work with 
ease and confidence. The operating department, knowing the 
nature of the structures on all the lines, may operate their trains 
with safety, full capacity, and speed. The maintenance depart- 
ment may keep standard parts, for in the absence of any standards, 
it would be too prohibitive to produce the required parts. In case 
of destruction, a replacement can be easily made, while care and 
up-keep can also be systematized to reduce administrative costs. 

Engineers are beginning to realize the importance of standard- 
ization. In the early days, they were confronted with difficulties. 
Our first railroads were built largely from foreign loans, British, 
French, Belgian, German, etc. These loans brought with them 
materials, engineers and engineering practices. Later, many of our 
returned students brought back with them American practices 
acquired in America. In truth, there is so much for us to learn 
from the ways of others, that it is difficult to choose a suitable 
standard. 

Internal strife, so frequent in years past, has not permitted 
a steady growth of our railroads. For standardization, it requires 
steady and uninterrupted efforts which can only be realized in 
normal times and by strict adherence to basic principles. The 
variety of structures already found on our railroads could not 
therefore be easily replaced or eliminated. Nevertheless our 
engineers are conscious of the importance of standardization in the 


For new lines recently completed, such as 


interests of economy. 
the Chu-Shao section of the Canton-Hankow Railway and the 
western section of the Lunghai Railway, a uniform standard of E50 
loading has been adopted. The same standard is used for the 


replacement of bridges on the Kiaochow-Tsinan Railway. In the 
meantime, however, economics in engineering have made further 
progress, so that better and more economic methods are possible. 
Bridge loading and specifications, therefore, are likely to be revised. 
It is hoped that, after revision, standardization will be carried out 
a step further for the sake of greater economy. 


New Construction 


In the National Government’s program of railway construction 
to facilitate communication with our interior provinces, bridge 
engineers have been called upon to contribute their share in making 
the projects economically successful. The new lines will have to 
pass through rugged and mountainous terrains. Bridge engineers 
may well keep in mind that the track gang and the work train will 
be waiting for the first spans to be set in place for them to proceed 
onward. To connect the existing lines, railroad authorities are 
watching anxiously the completion of bridges, such as those over the 
Chientang and Tsao-ngo Rivers. With the recent completion of 
the Canton-Hankow Railway, direct transportation from Canton to 
Peiping, or even to Hamburg, Germany, is possible following the 
completion of the Wu-Han bridge at Hankow to span the mighty 
Yangtze. But all the task before us involves economic considera- 
tions. The only sound solution would seem to be to bring the first 
cost down to a wise and economic level, to operate the line at a 
minimum expenditure, and to maintain the structures throughout 
their life of usefulness. The réle to be played by the bridge 
engineers is a very significant one-—being a vital link in the long 
chain of economic planning. 


Korean Developments 


A policy for development of Mozan Iron Mine in Korea has 
been agreed upon by the Tokyo Commerce and Industry Ministry 
and the Korean Government-General. The Ministry undertakes to 
persuade Mitsubishi Mining Company, which will build blast 
furnaces at Seishin, to co-operate with the Government-General in 
the development of North Korea. The Government-General is to 
build a railway from Mozan to Komozan and reconstruct Seishin 
harbor. Construction of a large coal liquefaction plant on the 
Korea-Manchoukuo border has been tentatively decided on as a 
result of discussions between authorities of the Manchoukuo Go- 
vernment, the Korean Government-General and the South Man- 
churia Railway Company. The projected company will be capital- 
ized at Y.300,000,000. Capacity of the plant is to be about 
400,000 metric tons a year. The Company will install water power 
generation equipment on the Yalu and Tumen rivers. 
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Rolling Stock in the Economy of Railway Transportation 


By Z. Z. ING, Mechanical Engineer, Commission on Railway Technics 


N the field of railway transportation, rolling stock forms the 
essence which actually performs the act of conveying passen- 
gers or goods from one point to another. The economy of 
its operation and maintenance casts a direct reflection upon 

the overall cost of transportation. To reduce the cost of trans- 
portation to the minimum, it is, therefore, necessary to get the 
most out of the rolling stock with the least amount of expenditure. 
Although the overall cost of transportation may be reduced by 
increasing the amount of traffic, thereby obtaining a general reduc- 
tion of fixed charges by distributing them over a large amount of 
traffic handled, the effect of such reduction is quite insignificant 
when compared with the direct reduction which can be obtained 
from the economic operation and maintenance of rolling stock and 
which is independent of the amount of traffic handled. To achieve 
economy through the efficient operation and economical mainten- 
ance of rolling stocks requires a careful study into the science of 


-rolling-stock designs, as well as their proper operation, care, and 
‘ maintenance, with due consideration to tracks, bridges, and other 


permanent structures on the lines upon which the stocks are to 
run. Hence, true economy begins with the design of rolling stocks, 
and is brought out by their proper use and care, kept up by timely 
maintenance, and revived through their economical repairs. 


Correct Locomotive Proportions, the Source of Economy 


Our first attention naturally is turned to the locomotives which 
furnish the motive power for the railway transportation, and which 
may be.considered as the head of the “‘ wage earners ” in the family 
of rolling stocks. Fundamentally a locomotive is a power plant 
on wheels, forming a system of rolling loads which produce stresses 
and strains to tracks and bridges as it runs over them. For the 
sake of safety, with a given set of track conditions, the maximum 
total weight of a given system of rolling loads is limited so as not to 
overstress the tracks and bridges. This limitation of weight im- 
poses a corresponding limitation to the capacity of the locomotive. 
Hence, to secure the maximum economy, a locomotive should be 
designed to give the maximum capacity for a given set of track 
conditions, for it is neither economical nor efficient to run a number 
of light trains to congest the traffic with increased wear and tear, 
and it is certainly dangerous and unsafe to operate heavy locomotives 
to overstress the tracks and bridges. Many locomotive builders, 
on the other hand, in order to simplify their problem, are in the 
habit of designing locomotives to suit a specific traffic requirement 
for a specified maximum axle load, and students in locomotive 
designing are taught to do the same. The result of such a design 
is an unsuitable locomotive, either too heavy for the tracks and 
bridges, or too light for economical transportation. 

The capacity of a locomotive referred to above, includes the 
starting effort, which is solely governed by the adhesive weight on 
the driving wheels, as well as the capability of a locomotive to 
handle a train of certain weight at a speed, which is determined by 
the maximum horse-power that can be built into a locomotive of 
a given weight. Principally our locomotives are steam power 
plants, each consisting of a boiler and an engine of two or more 
cylinders, the energy from the steam generated in the boiler being 
conveyed to the cylinders and thence through the driving wheels 
to the drawbar. For a given boiler pressure, the starting effort 
is, therefore, a function of the cylinder dimensions and driving 
wheels diameter while the power output is a function of the rate 
of work done by the steam in the cylinders, which is measured by 
a function of the cylinder dimensions and the speed which the 
For a given size of cylinders and a given 
valve gear characteristic, the maximum power output of a locomo- 
tive can be obtained only at a definite speed. If that speed hap- 
pens to be the average operating speed of the locomotive, it will, 
consequently, develop its maximum power most of the time with 
the least amount of steam consumption. Hence, for economical 
transportation, the locomotive cylinders and driving wheel dia- 
meter should be so proportioned as to give the optimum power at 
a given operating speed with a minimum amount of steam con- 


sumption. However, to simplify. matters again, most of locomo- 
tive builders prefer to proportion the cylinder size and driving wheel 
diameter of a locomotive in accordance with the adhesive weight 
on the driving wheels or for economical steam consumption. The 
former proportion results in an engine with high fuel consumption 
whereas the latter method results in oversized cylinders, carrying 
unnecessary dead weight with increased resistance, so that what- 
ever economy may be derived from the design is more than offset 
by the power required to overcome the resistance due to the excess 
weight. 

But the cylinders cannot develop any more power than that 
which can be supplied from the boiler, As the entire power plant 
is limited by the permissible weight for a given system of rolling 
loads, it becomes apparent that the boiler be designed to generate 
a maximum amount of steam for a given weight. This may be 
accomplished by either providing a maximum amount of heating 
surfaces for a given weight or by increasing the heat absorbing 
capacity of each unit of heating surfaces; and, by combining the 
two together, it is not difficult to get the maximum evaporation 
from a boiler of a given weight. 

The above is a brief analysis of the proper method to be followed 
in the proportioning of the principal parts of a locomotive for effi- 
cient and economical transportation. This method is a distinct 
departure from the conventional methods of locomotive designing, 
using the meaningless empirical formule, applicable to only a 
handful of certain types of locomotives within a very limited range 
of operation. This method is based upon the application of the 
fundamentals of steam power plant engineering to the design of a 
locomotive subject to certain restrictions as determined by its 
system of rolling loads and is, consequently, applicable to all coal 
burning steam locomotives. The use of this method results in an 
economical locomotive with a maximum power for a given weight, 
that is, a minimum of weight per horse-power, with a correspond- 
ingly low water rate. 

Locomotives built according to the conventional methods of 
designing weigh about 65 kg. per indicated drawbar horse-power 
with a water rate of about 7.5 kg. per horse-power per hour, whereas 
with this improved method of locomotive designing, employing the 
fundamentals of steam engineering, this weight can be appreciably 
reduced with a corresponding reduction in the water rate. The 
four 0-8-0 locomotives of the Yueh-Han Railway weigh only 50.8 
kg. per indicated drawbar horse-power with a water rate of 6.20 kg. 
per horse-power per hour, and the 24 4-8-4 locomotives of the same 
railway weigh also 50.8 kg. to an indicated drawbar horse-power 
with a water rate of 6.19 kg. per horse-power per hour. Both 
of the two types of locomotives were conceived, developed, and 
designed by the writer with this improved method of locomotive 
designing and were built under his personal supervision by the 
British builders. The weights of the 4-8-4 locomotives could 
have been further reduced without sacrifice to the power of the 
locomotive or the strength of their details, had the writer’s recom- 
mendations been fully carried out. 


Reduced Capital Outlay with Increased Availability 


Although proper proportioning of the principal parts of a 
locomotive is of prime importance to economical transportation, 
the effect of such economy cannot be realized without the support 
from the proper design of the details which not only affect directly 
the finished weight of a locomotive but also its operating and 
maintenance cost as well. For this reason, all details should be 
designed to give a maximum availability of the locomotive with a 
minimum weight, but with no sacrifice in strength, and these details 
should be so located as to give a maximum of accessibility for 
inspection, lubrication, and/or repair. A locomotive to be an asset 
to economical transportation must be able to be kept on the road 
with the least amount of attention and must be free from liability 
to breakdown and failure under normal operating conditions, 
otherwise it becomes a burden to the railway, because, for each day 
it is kept off the road, another locomotive is required to take its 
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place, thereby increasing the capital 
investment for another locomotive, in 
addition to the interest on the capital 
‘invested on the locomotive plus the 
repair cost, both of which are directly 
chargeable to the locomotive. 

The free and easy access to various 
parts of a locomotive is equally essential 
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for the economical operation and 
maintenance of a locomotive. Parts 
that are inaccessible will have less 
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chance of being properly looked after 
and cared for. Even locations of details 
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such as cab fittings, gauges, operating 
levers, etc., should be carefully planned 
if lost motions are to be eliminated to 
facilitate the operation of the locomotive 
by the engine crew, and to increase 
safety on the road by directing the 
crew’s attention to the road instead. of 
looking all around in search of the 
levers, gauges, and/or other details 
required for the proper functioning of the locomotive. 

Some locomotive builders in their anxiety to secure orders, 
are used to undercutting prices by furnishing locomotives with 
details “ skimped ” down to such a point where no consideration 
can be given to either the availability or the accessibility, and 
replacing materials of inferior quality in order to cut down their 
cost of manufacturing. We, as railway owners, in our anxiety to 
cut our cost, have, as arule, accepted such low priced locomotives, 
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thinking that we are really getting a bargain, until the locomotives. 


have to be laid up in the sheds every now and then, thereby 
becoming a burden to the railway instead of-a “‘ wage earner.’”’ .To 
a great extent, such practice may be averted and avoided by rigid 
specification and thorough inspection, but our specification writers 
have been handicapped with rules and orders not to be too specific 
as to intimate favoritism, thus leaving plenty of loopholes for the 
builders to take advantage of; and inspection cannot improve 
either quality or workmanship, if the builders have the intention 
of “ putting something over.” 


Light-Weight Car Design Makes Room for “ Pay ’’ Load 


The fundamental principle as applied to the design of locomo- 
tives is also applicable to the design of carriages and wagons. The 
designer should aim to provide a maximum of accommodation with 
a minimum of weight, for the customer pays for the actual weight 
hauled and the railways pay for the dead weight. When a locomo- 


tive is hauling a train, it is really performing an act of ‘“ balancing ” 
its available tractive effort against the resistance of the train, which 
may be generally represented by the equation : 


F--W (A + BV + CV%), 
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in which F represents the available tractive force ; W, the weight 
of the train ; and V, the speed ; A, B and C being constants for the 
type of cars in the make-up of the train, From the above equation, 
it is evident that a reduction in the weight of each car in the train, 
will result, for the same tractive force, in an increase in the number 
of cars in the train of a given weight or in an increase in speed. In 
either case, the gain derived therefrom means a direct increase. of 
revenue for the operating railways with the same consumption 
of fuel. 

One way to achieve weight reduction in car designing is the 
light-weight construction using the ordinary carbon steel with 
stresses properly distributed over all the members in the car body, 
and the extensive application of welding will make possible a further 
reduction. The “new”’ third class ‘‘ blue steel’? coaches of the 
Tientsin-Pukow Railway placed in service about four years ago, 
were designed according to this method, resulting in a reduction 
of about 10 tonnes per car over the old “blue steel” coaches 
which were designed and constructed in accordance with the con- 
ventional method, weighing about 55 tonnes each. As the weight 
is taken off entirely from. the car body, this reduction represents 
a saving of 25 per cent over the old method of designing. The new 
steel coaches recently placed in service on the Yueh-Han Railway 
were designed and constructed in accordance with this light-weight 
principle, showing the confidence of railway engineers in such a 
design as being safe and sound. 

Weight can be further reduced by the use of high tensile light 
alloys, and it is quite possible to take off another 25 per cent to 
30 per cent with these special materials. 
such materials are very much higher than the ordinary carbon steel, 
the advantages of light weight in the form of increased revenue 

: and the reduced maintenance cost will 
more than offset the initial capital outlay. 
The modern high-speed ‘ Streamlined” 
trains are examples of the practicability 
and feasibility of these light weight cars. 
The cost of operation and maintenance on 
these cars is just about half that of the 
old cars of conventional type built with 
carbon steel. Even wagons can now be 
designed and built in accordance with 
the light-weight principle with similar 
advantages, 


2O000LITRES WATER 


Decreasing Car “Resistance Factor” 
to Increase Earning Capacity 


17S O° 


1910: 2300. 14 


f 70 18 a “ss 


SUPERHEATING SURFACES. 


(sreane Cowracrs 


7 46 
19m000 
HEATING _ SURFACES. oe S966" 

(Warts COowracT) 
FIREBOY 17.90n" 


CONG, CHAMBER 379M" TRACTIVE . FORCE © 88% 8.P m/5.18OXG 
ARCH TUBES 2.326" 
FLUES satin? FACTOR OF AQHESION = 4.10 
TUBES 19.98 1° 

: —. 
TOTAL sseore' 


Sara U UIT Ev TIST TY SHEE TTONOTTT NTuneL OTEnTIT ns mnLNIEn 0 ee eemamannnnmndanaate 


D-O-€) O- 


4750 135o- 


A study into the equation given 
above, will réveal another method of 
increasing the earning capacity of rolling 
stocks, by reducing the factor (A + BV 
-- CV?) in which A represents a fixed 
constant not affected by speed, BV 
represents some kind of resistances that 
vary directly as the speed, and CV* some 
other form of resistances that vary as the 
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square of the speed. Considerable 
amount of study in conjunction with 
dynamometer car tests is required in 
order to determine how this resistance 
factor can be reduced. The application 
of roller bearings, streamlining, and the 
design of articulated units are some of 
the examples that effect an appreciable 
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In the endeavor to reduce car weight 
and the resistance factor, it is very 
important that strength and safety must 
not be sacrificed. In the design of 
passenger cars, comfort to the riding 
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public must not be overlooked and, for 
the freight cars, provision should be 
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and accessibility as well as to obtain 
safe, trouble-free and economical trans- 
portation. 


Economy Achieved Through Efficient Operation, Care, 
and Maintenance 


Excellence of design and perfection in workmanship can only 
create economy in the rolling stocks, but without proper operation, 
vigilant care, and timely maintenance, this economy will remain 
dormant. No machine can be satisfactorily operated under varying 
load conditions without proper manipulation from an intelligent 
operator, and a locomotive requires even more than common 
intelligence for its proper operation in order to realize the power 
and economy that are designed and built into it. The engine 
driver must have a thorough understanding of the functions of the 
various levers under his control and co-ordinate his manipulation 
of these levers with the indications shown on the various gauges. 
The principal duty of an engine driver is to make each kilogramme 
of steam do more work so that the fireman can do less work to keep 
up the boiler pressure, thereby reducing the amount of coal fired for 
the same output. But our drivers prefer to ‘“ crack the throttle ” 
and use long out-offs, resulting in high velocity of steam through 
small throttle valve openings, wearing out the valve stems by the 
abrasive action of steam under high velocity, and reducing the steam 
pressure before reaching the cylinders. As aresult of such operation 
not only the haulage capacity of the locomotive is greatly reduced, 
but also the fuel consumption is highly increased and the cost of 
maintenance is correspondingly enhanced due to the premature wear 
and tear resulting from improper operation. 

The proper handling of brakes is also a problem which requires 
knowledge, experience, and judgment in order to eliminate damages 
to stocks and lading and discomfort to passengers, Our railways 
have received complaints after complaints from passengers who had 
been kept awake all night due to rough handling of train when 
starting and stopping, and such discomfort still remains with us 
as a part of the necessary evils of railroading. But if our drivers 
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were taught to understand what happens when he shifts his brake 
handle from one position to the next, and what he should do to take 
up the slacks of the cars behind him, it would not be impossible for 
him to see how to start and stop a train smoothly without having 
to be noticed by the passengers. 

There is an appreciable difference between expert firing and 
unskilled firing, and this difference may easily amount to as much 
as 20 per cent in the capacity of a locomotive under our existing 
conditions. The element of human weakness makes skillful firing 
possible only part of the time, and the limitation of muscular 
capacity practically limits the rate of firing to about 1,500 kg. 
per hour. So, in order to realize the maximum available power 
of a locomotive requiring a firing rate exceeding 1,500 kg. of coal per 
hour, it is necessary to resort to mechanical stoking. Mechanical 
stokers for locomotives have been developed to such a degree of 
perfection that by a simple manipulation of a few valves, they will 
be able to perform the act of firing so perfectly that only expert 
firemen are able to duplicate, and they can be designed to deliver 
coal up to 11.5 tonnes per hour which is far beyond the capacity of 


‘any fireman, As they are devices designed to help the railways 


to get the most out of the locomotives and to reduce the labor of 
every fireman and improve his work, they should be indispensable 
to economical operation, only if our firemen will use them in accord- 
ance with instructions. 

The care and maintenance of rolling stocks deserve even more 
consideration than their proper operation, for not only is the 
economy of operation affected by ill-kept and poorly maintained 
stocks but safety, the most essential feature of railway transporta- 
tion, may also be jeopadized. A failure of a small part such as a 
cotter pin, may result in a very serious accident, which will not 
only damage the stock concerned, but also the neighboring vehicles, 
the track and other structures nearby, and, perhaps, injuries to 
the passengers and passers-by as well. Even a small “ ailment ” 
like hot box can cause sufficient annoy- 
ance to a railway by tying up its traffic 
with subsequent economic loss. One 
can, therefore, imagine the consequences 
of a more serious failure such as a broken 
crank pin with locomotive at full speed. 
To minimize stock failures on the 
road, constant and systematic inspection 
becomes absolutely necessary, for the 
principle of “‘a stitch in time” and “an 
ounce of prevention,” when faithfully 
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substantial reduction in the cost of 
maintenance and prevent many costly 
j; accidents which might happen as a result 
of stock failures due to persistent neglect. 

The quality of materials, such as 
oil, waste, packing, etc., used in the 
operation and maintenance of rolling 
stocks exerts a great influence upon 
their economy, Engineers are constantly 
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have been easily trebled, if that job were 
left to be accomplished by his own wit, 
but by following the instruction card, he 
would be able to complete the job like 
an expert machinist in a much less time. 

The instruction card for each job is 
just a small part of the engineered details 
which increase production and decrease 
the cost of production. Each operation 
is carefully studied and _ planned, 
eliminating all unnecessary movements 
and making all necessary movements 


ZOOOOLITRES WATER 
ry 


straight and direct. Even the factor of 


A SEES 
“[Siorde 2b 06" ad egoe 1000-16004 —— 2700——4 $100 750 2300 
nm 16 16 ’ 


76 


Se * Be 
HEATING SURFACES 
(Wwarke CowracT) 

FIRE BOX 77.90N" 

COMB CHAMBER 379M" TRACTIVE FORCE @ 85% BP = /5900K6. 

ARCH TUBES 2320" 

FLUES yearn 

TUBES 1995M" 

TOTAL 18 8.07? 


AGImMOOO — 


SUPERHEATING SURFACES = SI6EM® 


(STEAM CONTACT) 


FACTOR OF ADHESION m 4.02 


in search of materials of better quality so as to extend the time 
between each shopping, and to ward off troubles and failures ; 
whereas our railways have been engaged in the practice of false 
economy in an attempt to realize a small saving by modifications 
to our engineers’ specifications or substitution of something for that 
which is specified, resulting in added expenses and troubles which 
greatly offset the small gain from the reduced prices. 


Economy from Efficient Repairs 


When the rolling stocks are new, the cost of their maintenance 
is practically negligible, and as their age increases, this cost increases 
also. Since the rate of increase in the cost of maintenance varies 
rapidly as their age is increased, it is apparent that this cost will 
reach such a point as to render the continued operation of these 
stocks too expensive. It is, then imperative to send them to shops 
for repairs, where they can be rebuilt for thousands of miles of 
economical transportation. 

To do the repairs most efficiently and economically, the repair 
shops must be laid out and equipped according to the requirements 
most suited to the design of each type of rolling stocks. It is hardly 
possible to expect a locomotive repair shop, doing repairs to a 
variety of locomotives, to turn out even a perfect job, to say nothing 
of economy and efficiency, because of the improper layout and the 
ill-suited equipment in combination with a system of production 
improvised to fit the job to the layout and the equipment. In such 
a shop, most of the time and energy is consumed in lost motion and 
in the handling of the job and the materials. 

The writer had been very much impressed with the contrasting 
conditions of two railway shops in which he had the opportunity of 
acquiring some experience during his earlier days. In the first shop, 
he was assigned a job and left entirely 
to his own wit, figuring out what tools 
were required and the method to be 
followed in performing the job. The 
layout of the shop was poor and the 
system was even poorer, aS most of the 
time was spent in getting the job started. 
In the second shop, he was assigned a 
job with a card, printed with complete 
instructions showing the operations 
required to complete the job, together 
with a list of tools, and the time 
necessary for each operation. To his 
utter surprise, he was able to finish 
every operation within the prescribed 
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fatigue, the weakness of human labor, 
has to be carefully considered and a 
proper allowance is introduced for rest 
and recuperation of muscular energy. 

Only by extending the engineering 
principles of the instruction card to the 
repair of a complete locomotive or car, 
shall we be able to realize the full economy 
from repairs. A repair shop, in order to 
be efficient, must be designed, equipped, 
and laid out for “straightline”’ production, 
bringing the job to the tools instead 
of the tools to the job, thereby reducing the amount of handling 
to the minimum. Further economy can be effectively achieved 
through specialization of men and machines, that is, each machine 
designed to perform one particular operation and each man trained 
to do one particular job. The specialization of men and machines 
will result in high accuracy of finish and in first class workmanship, 
in addition to the high efficiency and speed in production. But if a 
repair shop is required to deal with rolling stocks of a great variety 
of designs and constructions, such as those stocks in common use 
on our railways to-day, a substantial amount of time and energy 
would have to be consumed in adjusting the machines and the men 
to perform the variety of necessary operations. It is evident, 
therefore, that to achieve the utmost in the economy and efficiency 
in the repairs of rolling stocks, standardization of parts becomes 
absolutely necessary, so that special machines, tools, jigs, and 
fixtures can be designed together with special production methods 
and system devised to suit the particular designs of standardized 
rolling stocks. 
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Standardization, the Basis of Real Economy 


As an example of standardization, the writer proposes six 
standard types of locomotives, which will be able to cope with all _ 
our traffic requirements and our track conditions for many years to __ 
come. From the principal dimensions shown in the accompanying 
figures, it will be clearly seen that although there are six distinct 
types of locomotives, all the corresponding details of these locomo- 
tives can be designed to interchange with each other, with only 
very few exceptions. For this set of locomotives it is possible to 
design one repair shop which will repair any one of them with the 
maximum efficiency and with the utmost economy. Jn addition, 


STANDARD SUPER-POWER LOCOMOTIVE 
| FOR PASSENGER SERVICE ) 


15.5 %g/Cn* BE 


1950 ob 2000 we 1800-01 B06 
ms we 


wen 250 ma 1250 eee 2500 wn mln 240-wne 125 Dole 3SO | 
45 0% 2 2 2 a et f 


24.650 —_ 


time with no special physical exertion. 


HEATING SURFAQES 
Tware) 


Sevancor et a ~ 


SUPERHEATING SURFACES =a sant 


Ram CONTACT? 


STEAM CONTACT? 


Tf he were to perform the same job in 
the first shop, it would have taken at 
least twice the time with double the 
effort to accomplish. For an average 
machinist, the time and effort would 
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the maintenance on these 
locomotives can be great- 
ly simplified, and the 
cost of maintenance is 
thereby reduced to the 
minimum by virtue of 
the similarly in their 
design and_ operation. 
And, if designed in 
accordance with the 
principles outlined above, 
they will be the most 
economical locomotives 
to operate. 

The advantage of 
standardization does not 
stop at the reduction 
of cost of operation, 
maintenance, and repairs, 
which is small in com- 
parison with the enormous 
reduction in price made 
possible by purchasing 
‘the “ wholesale ’’ lots, the 
most powerful leverage 
of the buying public. 
With the great variety 
of stocks on each of our 
railways, there is no way 
of taking advantage of 
* wholesale ’’ prices when 
we have to buy every- 
thing in ‘retail’ lots. 
For instance, we have 
such a variety of wheel sizes on our railways that it is only 
possible for us to order a few pieces of tyres for each of the 
different sizes at one time. Since the adoption of the meter 
wheels as standard for all our coaches and 840-mm. wheels for all 
our wagons, we have been able to purchase tyres for these wheels 
in larger quantities than heretofore, but still not large enough to 
show an appreciable reduction in prices. If standardization can 
be fully carried out, only eight sizes of wheels will be required for 
all our rolling stocks. Then, instead of buying the tyres by pieces, 
we will be able to buy them in thousands of pieces at one time for 
all our railways. Manufacturers will then be able to furnish these 
tyres strictly in accordance with our specifications at rock bottom 
prices, made possible purely by the reduction in the cost of manu- 
facturing through quantity production, with no sacrifice in quality 
or workmanship. 


Limitation of the Economic Age 


Finally we must not overlook the action of time upon materials, 
for no matter how good the quality of a material may be, it will 
not stand the deterioration due to ageing, although the better the 
quality the longer will it last. Thus, many of the parts in a locomo- 
tive or car are subject to constant renewal due to constant wear 


while their related parts, 
being subjected — to 
practically no wear, are 
expected to last the life 
of the stock. It is 
evident, then, when 
renewals and repairs to 
these parts become too 
frequent, due to deteri- 
oration of their related 
parts, thereby increasing 
the cost of their repairs 
to such a point as to 
contribute heavily to the 
cost of producing trans- 
portation, this locomotive 
or car has reached its 
economical age and 
should be retired, for 
its continued operation 
will be a burden to the 
railway instead of an 
asset. The general trend 
of the variation of cost 
of repairs with respect to 
age may be represented 
by the accompanying 
chart, derived from an 
investigation of 14,439 
locomotives on the 
American railroads. The 
character of this curve 
will, of course, be affected 
by the quality of mater- 
ials and workmanship entering into the construction of the rolling 
stocks. From this, it will be quite clear that it is poor economy to 
purchase cheap rolling stocks which have short economic life. 


Conclusion 


The foregoing is a brief discourse on what mechanical engineers 
are able to contribute toward the economy of railway transportation. 
The few methods introduced and instances cited in connection 
with the design, operation, maintenance, and repairs of rolling 
stocks are brought out here only to illustrate how this economy 
can be effectively achieved through sound engineering principles. 
Although, heretofore, the handling of our railway transportation 
has been distinct violations against these principles, there is still a 
tremendous amount to be saved from the huge sums to be spent 
in the future field of railway transportation in this country, for, 
in view of the size of our country, our present railroads are but a 
very small fraction of the entire system of railway networks which 
will be built in the future. Now is the time to cast aside the existing 
practice of false economy, and forget this museum of rolling stocks 
of old-fashioned designs, the primitive methods of maintenance, and 
the antiquated system of repairs, and start a new page for efficient 
and economical railroading. 


JAPAN’S STEEL INDUSTRY 


Japan’s list of imports of iron ore includes supplies from Malaya, 
China, Korea, Manchuria, the Philippines and Australia. South 
African and South American sources are also being investigated ; 
in fact, Japan is putting forth strenuous efforts to secure ore from 
every possible source. 

It is reported that Mr. Henry Ralph, managing director of the 
Tasmania Steel Manufacturing Company, Australia, during a 
recent stay in Japan, proposed the joint working of a promising iron 
mine in Tasmania to Mitsui Bussan Kaisha, which has decided to 
make a close investigation. The mine is said to contain deposits 
amounting to 23,000,000 metric tons. Another report states that 
Mr. Akira Seo, managing director of the Nomura Securities Com- 
pany, Osaka, has acquired an iron mine in French New Caledonia 
and has contracted to supply the Japan Steel Tubing Company and 
Kokura Steel Works 150,000 metric tons a year each. The mine is 
said to contain about 200,000,000 tons of ore of a comparatively 


high grade. The development is watched with keen attention in 
connection with Japan’s southward economic expansion. The 
South Sea Iron Mine Company, affiliated with the Japan Steel 
Tubing Company, has decided to increase the yearly output of a 
mine it controls in the Malay Peninsula from 100,000 metric tons to 
150,000 next year and then to 300,000 by 1938. 

_ Extensive development is also proceeding at Bukit Besi, where 
50,000,000 tons is reported to be available on the surface and it is 
reported that the Nippon Mining Company is aiming at an additional 
output of 250,000 tons this year. Work is going ahead on a large 
pier, which will permit lighters to load at low tide. 

Further developments are also expected by the Ishihara Sangyo 
Koshi, Ltd., in Johore, and, of course, there was last year’s speeding- 
up of output in Trenggana, which went to Japan and raised the 
Malayan output by more than 200,000 tons to 1,612,309 for the 
twelve months. 
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result in the mines under the supervision of the Manchuria 
Coal Mining Company. With this goal in mind, the latter 
concern has increased its capitalization from Y.16,000,000 to 
Y.80,000,000. Itis expected that within the next few years, the 
annual output of Manchurian mines will exceed 20,000,000 tons. 


Control and Marketing of Manchurian Coal 


The supplying operations as well as shipping of coal are 
managed by the Manchuria Coal Mining Control! Committee, 
and are conducted systematically. This Committee was 
created in April, 1935, when the first meeting was held, and 
is composed of members representing the Manchoukuo Govern- 
ment, the S.M.R., and the Manchuria Coal Mining Company. 
It has done much toward effective unification and standardiza- 
tion of Manchuria’s mines. 

Marketing functions are handled by the Japan-Manchou- 
kuo Trading Company which was established in November, 
1936. Capitalized at Y.10,000,000, mainly subscribed by the 
S.M.R., the Showa Steel Works and the Manchuria Coal 
Mining Company, this Company handles the principal mineral 
products of Manchuria such as coal, iron and petroleum. These 


Modern coaling equipment at Kanseishi 


products are vital elements in the mining industries of Man- 
churia, and the Japan-Manchoukuo Trading Company certain- 
ly has important functions to perform. Moreover, coal 
occupies the greater part of the business handled by the 
Company. In fact it controls all the marketing of coal from 
the S.M.R. and M.C.M. Co. mines, as well as from the other 
mines of minor ownership, and supervises the exportation of 
coal to Japan, China and other countries, together with dis- 
tribution throughout Manchuria. 

It has been seen that coal mining in Manchuria has 
followed a rather handicapped, crooked course of development, 
but since the establishment of Manchoukuo, this industry has 
progressed by leaps and bounds. It is virtually at the 
door-steps of a glorious stage. ; 

Encouraged by the growth of the new State and beckoned 
by the ever enthusiastic demands of Japan, Chosen and other 
countries, coal output from Manchuria’s vast reserves is increas- 
ing at a surprising rate, adding much confidence and satisfac- 
tion as a solution to the Japan-Manchoukuo fuel problem. 

Taking the above observations, together with the un- 
deniable facts relevant to the growth of Manchoukuo’s coal 
mining industry as promising indications, a more glorious and 
prosperous era is prophesized. 


THE RYUHO COAL MINE 
(Continued from page 406) 


In referring to the concerns that manufacture equipments 
necessary for coal mining, the following can be mentioned. The 
parts of the winding mechanism and winding and coal pit cages 
are manufactured by the German firm, Demag ; electrical equipment 
by the Siemens Schuckert Company, also of Germany ; and coal cars, 
platforms and other related material by other German concerns. 
All of these industrial plants produce first class capital goods. 

The expenditures involved in the opening of the Ryuho mine 
total Y.10,000,000. Of this sum, the winding tower cost 
Y.1,440,000 ; the grading station Y.1,760,000 ; and other under- 
ground equipment and facilities consumed Y.2,300,000. 

There is a repair shop adjacent to the office building, an un- 
usually long structure for such a purpose, measuring 125 m. by20 m. 
Next to this building is the locker-room for Japanese employees. 
Each workman has a locker about two feet wide, and on the door of 


each is posted the slogan inscription, ‘‘ Co-operative Harmony.” A, 


direct passage way leads to the mine from the spacious quarters. 

Within the coal mine, it is quite difficult for one to maintain 
contact with a cordial friend of his. As the outgrowth of. this 
situation there has emerged a practise among the men to post 
messages like ‘‘ Sorry, I’m going home,”’ “* Will meet you at . . ——at 
8 o’clock,”’ etc., on the door of his friend’s locker or whomsoever the 
message is intended for. 

A huge bathroom lies next to the locker-room, with a mammoth 
tub overflowing with steaming hot water. Here, after a tedious 
day’s work down deep in nature’s hidden stratum, the tired and 


weary once more recall those suppressed innate human feelings and 
creature wants. Dust and dirt, together with paralyzing fatigue, 
vanish after a soothing hot bath. 

The hallway from this “ bathroom ”’ leads to the Manchu 
laborers’ quarters, where each man ties his clothing into a bundle 
and hands it over to a keeper after tagging it. He then proceeds 
through a corridor still in his completely nudist form, and receives a 
working outfit at a counter. This system is due to the number of 
Chinese workers, but the main reason is the prevention of undesirable 
and dangerous practises such as carrying matches and tobacco on 
one’s self into the coal mine. 

The completely equipped worker, after getting into his mining 
outfit and supplying himself with a straw hat and a G.S. type 
safety lamp, climbs the stairway leading to the winding tower and 
here he is lowered down to his dark day’s assignments. The cages 
as referred to above are four-layered or storied, each story or layer 
accommodating ‘30 men or a total of 120 on a single “haul.” — 

The initial results following the opening of the mine proved 
very encouraging and satisfactory. The success was hailed by 
all from the mine superintendent on down to the lowest rank worker. 
It has been reported that Superintendent Kubo has under his safe 
keeping in his room, the first lump of black coal brought up from 
the pit. The South Manchuria Railway Company takes great 
pride in introducing and announcing the opening of its new Ryuho 
shaft mine, which together with the highly renowned open-cut mine 
boosts still higher the name of Fushun. ; 
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Engineering Notes 


RAILWAYS 


RAILWAY BOGIES.—Five underframes and bogies for carriages are 
being constructed for the Federated Malay States Railways by the Birmingham 
Railway Carriage and Wagon Co., Ltd. 


NANKING-KIANGSI RAILWAY.—Rapid progress is being made in 
the construction of the Nanking-Kiangsi Railway. 300,000 sleepers ordered 
from the lumber mills in southern Aniiwei have already been received, while 
many more from England and the United States will arrive by the end of 


the year. 


THROUGH RAILWAY TRANSPORTATION.—The through railway 
transportation of freight between Japan and China was effected sometime 
ago, the negotations between the two countries long pending since 1915 
having finally borne fruit. Through transportation will be applied to a 
single route, i.e., from Japan proper to Chosen to the stations on the Peiping- 
Shanhaikuan Railway. 


RAILWAY ORDER.—:'To the Canton-Hankow Railway Messrs. Dobbie, 
McInnes and Clyde, Ltd., Glasgow, are supplying three sets of locomotive 
cylinder indicators, the Morgan Crucible Co., Ltd., Battersea, S.W. 11, 
a tilting furnace and Messrs. I. Robinson and Son, Ltd., Roehdale, a universal 
woodworker and 36-in. bandsaw. Acompleteset of mechanical and electrical 


SHANGHAI-CANTON LINE.—Through railway traffic between Shang- 
haiand Canton will be inaugurated by the Ministry of Railways on November 1, 
instead of next spring, in order to meet the public’s wishes. A meeting of the 
responsible officials of the Shanghai-Hangchow-Ningpo, Chekiang-Kiangsi 
and Canton-Hankow Railways was convened by the Ministry yesterday when 
measures regarding the co-ordination of the three lines as regards locomotives, 
traffic and operation were discussed. 


18 NEW RAILWAY LINES.—The authorities of the Railway Ministry 
have tentatively decided on the construction of 18 new railway lines in the 
Tohoku district—-comprising Yamagata, Akita, Aomori, Iwate, Miyagi and 
Fukus':ima prefectures—in the next seven fiscal years. The requirements 
of national defence and economic development of the area are said to have 
been taken into consideration. 

Work would start in the coming fiscal year and be completed in the 
1942-43 fiscal year, by which time between Y.80,000,000 and Y.90,000,000 
would have been expended. The new program is expected to increase to 
Y.45,000,000 the annual appropriation for railway construction, for the old 
construction program will not be completed until the 1941-42 fiscal year. 


SHIPPING 


“ZENYO MARU.’—The Toyo Kisen Kaisha are the owners of M.S. 
Zenyo Maru, one of two 9,500-ton ships being built for them by the Mitsubishi 
Dockyard. The Zenyo Maru is 436-ft. 3-in. long with a beam of 58-ft. 3-in., 
and will be equipped with a two-cycle double-acting Mitsubishi engine. 


NEW YORK—FAR EAST SERVICH.—Three similar ships to the 
Grete Maersk are. it is stated, to be laid down at the Bremer Vulkan yard 
for A. P. Moller, designed for service between New York and the Far East. 
They are of 9,200 tons d.w.e. and have twin-screw double-acting M.A.N. 
machinery of about 8,400 h.p., the service speed being 16 knots. 


MORE JAPANESE FREIGHTERS.—Japanese shipowners have been 
requested to put more ships on lines to India and other South-Sea countries 
so as to secure a smoother supply of pig-iron and other raw materials from 
those countries. The Ministry of Communications has put this advice to 
the Association of Shipowners, and it is likely that it will be followed. At 
the same time the Association is studying how to overcome the growing 
shortage of bottoms by exercising voluntary control of the sipping industry, 
possibly through a pool for the operation of freighters, both liners and tramps. 

Tne Osaka Shosen Kaisha, Japan’s second largest shipping company, 
contemplates starting a direct South American service via the Panama Canal, 
with four vessels. One ship has already been put on the South American line 
and another, the Hakonesan Maru (6,800 tons) is sailing from Yokohama on 
July 7. 

MOTOR CARGO VESSELS.—The N.Y.K. has had three motor cargo 
ships on order with the Mitsubishi Jukogyo Kaisha for some time, similar 
to the Akagi Maru. 

The same builders have now received an order for seven more cargo 
vessels from the N.Y.K. of a much improved Akagi Maru class, somewhat 
larger, with higher power and twin-screw machinery instead ofa single engine. 
Tne length is 145 meters (476-ft.), tne beam 19 meters (62.4-ft.), the depth 
12.5 meters (41-ft.), and the draught loaded 8.4 meters (27.5-ft.). The gross 
tonnage is 7,100, the deadweight capacity 9,300 tons, and two Mitsubishi 
single-acting two-stroke engines will be installed, developing a total of 9,600 
h.p. to give a service speed when loaded of 16 knots. It has not been decided 
upon which route these ships will be employed. 


“ KIMIKAWA MARU.”’—The single-screw M.S. Kimikawa Maru has 
a length of 475-ft. 7-in., a beam of 62-ft. 3-in., and carries 9,300 tons of cargo. 
The propelling machinery will consist of a 7,600 b.h.p. Kawasaki-M.A.N. 
double-acting two-cycle engine of the seven-cylinder type. The ship is 
under construction at the Kawasaki Dockyard for the Kawasaki Kisen Kaisha’ 


NEW MOTOR SHIPS.—The motor ships which are now being built 
for Mr. A. P. Moller for the Isbrandtsen-Moller Far Kast service should be 
able to compete successfully with the numerous modern cargo liners which 
the Japanese have utilized on this trade for the past few years, and those 
are now on order. The first two vessels, Grete Maersk and Marchen Maersk, 
are on their maiden voyages and they represent a very advanced class of 
cargo liner. They carry about 9,200 tons and should be able to maintain 
16 knots in service when fully laden with their 6,800 b.h-p. machinery. Al- 
though only 12 passengers are carried, each stateroom hasa private bathroom, 
and the cargo hatches are specially large to enable a cargo of big dimensions 
to be handled, even including aeroplanes. A 60-ton lift can be dealt with 
and, in addition to much refrigerated space in the ships, provision is made 
for carrying vegetable oil. 


MINING 


RARE METALS IN U.S8.8.R.—A fivefold increase in the output of 
rare metals is planned by the Soviet Rare Metals Industry at the end of the 
Third Five-Year Plan (in 1942). By that time, too, ore concentration 
processes and mining operations should be completely mechanized, and 
production costs reduced. During the Five-Year Plan, it is hoped to meet 
the full requirements of the home market in basic rare metals, such as 
tungsten, molybdenum and mercury. Among the new metals to be mined are 
niobium, zirconium and rare elements like indium, germanium, etc. 


NEW GOLD MINING CENTER.—According to Soviet advices a big 
gold mining center has been created in the heart of the Kazakh steppes, 
at the Maikain mine, some 65 miles from Pavlodar. Mmploying only 300 
workers eighteen months ago, the mine now has 5,000 workers. A large 
settlement has sprung up in the neighborhood with all the amenities for a 
social and cultural life—a hospital, clubhouse, cinema, schools, creches, shops, 
miners cottages and so on. Both gold and silver are obtained from the 
brown hematite ore, which lies very near the surface. The Maikain district 
is very rich in minerals. In addition to gold and silver are polymetallic ores, 
quarry-stone, limestone, fire proof clay, brown coal and coal suitable for 
coking. Maikain now has two small amalgam works ; another with a capacity 
of 1,000 tons a day is being planned. Plans are also being made to sink 
a big new mine, which will be entirely mechanized, and to erect an electric 
power station. 
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Manchoukuo’s Second-Stage Construction Program 


From Contemporary Manchuria, September, 1937 


N the brief span of five vears, the youthful State of Man- 
iio through the w holehearted support of the friendly 
ee of Japan and the. concerted, unremitting ee 
of the Government and people, has succeeded in laying ¢ 
solid foundation for its administrative and economic a Repay 
The past five years, in other words, was a period of preparation 
for future development. In its administrative, financial, economic 
and industrial policies, the new State has exercised self-restraint in 
order to be sure first of all of a firm basis on which its future ex- 
pansion is to depend. The Government has consequently avoided 
bold experiments in finance, upholding a sound financial policy, 
and in the realm of industry, it has refrained from excessive under- 
takings, contenting itself with basic, factual investigations, while 
endeavoring to stabilize the livelihood of the people. 

Immediately after the founding of Manchoukuo, the people 
were apt to feel uneasy over the prospects of the politic ‘al situation, 
while the authorities were kept busy exterminating banditry and 
preserving peace and order. Floods and famines also occurred 
frequently to hamper the economic activities of the nation, which 
were further adversely affected 


by the world-wide economic 
depression. 
The economic difficulties 


which caused frequent declines 


in the prices of Manchurian 
staple products were finally 
overcome after five years’ 


strenuous efforts on the part of 
the Government and_ people, 


and during this period the 
Government succeeded in com- 


pleting the groundwork for the 
nation’s future development. 
has 
positive activity 
lines of national 
endeayor. As the first step in 
this direction, the Government 
at a conference of Provincial 
Governors and the Director of 
the General Affairs Board of the 
State Council, held at the begin- 
ning of this year, announced 
the outlines of the new national 
construction program for the execution of which 
expenditure of two and a half billion yuan is needed. 

The second-period construction progr ‘am is so designed as to 
meet the need of strengthening the Japan-Manchoukuo economic 
bloe and to enable Manchoukuo to develop resources necessary 
for national defence, secure self-sufficiency in goods needed for 
consumption within the country and to supplement the resources of 
Japan. The nucleus of this program is a five-year industrial 
plan, having for its objects (1) the establishment of important 
industries and (2) the promotion of national economy. 


been set for 
along all 


the huge 


I.—The Establishment of Important Industries 


With a view to promoting industries for the purpose of stabiliz- 
ing permanently the livelihood of the people and of enhancing 
the relationship of co-existence and mutual prosperity between 
Manchoukuo and Japan, the second-period industrial program calls 
for the development of natural resources and such industries as 
coal mining, iron mining and the liquefaction: of coal. 

Coal Mining.—Coal is the most important mineral in Man- 
choukuo, with an estimated deposit of over ten billion metric tons. 
In view of its great value as the principal motive power in modern 
industry and of the rapidly. increasing domestic and Japanese 
demand for the product, the Manchoukuo Government has decided 
to raise the capital of the Manchuria Coal Mining Company, a 
Japanese-Manchoukuo joint enterprise, from 16,000,000 yuan to 


‘* Asia,’’? the South Manchuria Railway’s stream-lined the 
super-express 


80,000,000 yuan in order to increase the annual production of coal 
to 26,000,000 tons during the next five years. Efforts will also 
be made to open up new mines. 

In 1931, the year before the birth of Manchoukuo, the domestic 
coal output amounted to 9,200,000 tons, of which 70 per cent or 
6,520,000 tons were mined at the Fushun Colliery. In 1935 the 
production reached 11,670,000 tons, including 8,380,000 tons of 
Fushun coal, an increase of 2,470,000 tons over the 1931 output. 
As the above figures indicate, though the output of Fushun coal 
alone has markedly gained since the establishment of the new 
State, the production in Manchoukuo, excluding the Fushun coal 
field, has not shown much increase despite the existence of exten- 
sive coal resources in the country. Under the circumstances, the 
five-year plan aims to increase chiefly the output of the mines 
belonging to or affiliated with the Manchuria Coal Mining Company. 

Tron and Steel Manufacturing. —The iron industry is. also given 
primary consideration in the five-year plan, because of its direct 
bearing on national defence and its indispensability to communica- 
tions and construction enterprises. In this important mineral, 

however, Manchoukuo is. still 

largely dependent upon foreign 

countries for its supply. The 

five-vear plan proposes therefore 

§ to make the new State  self- 
sufficient as far as iron is con- 
cerned, For this purpose, a 
systematic exploitation of its 
iron deposits, estimated at 1,200 
million tons, is projected along 
with the expansion of the Showa 
Steel Works at Anshan and the 
Penhsihu Iron Works on the 
Mukden-Antung line and_ the 
employment of modern methods 


of ore refining to boost the 
domestic production of — the 
metal. 


Liquefaction of Coal—The 
rapidly increasing domestic de- 
mand for liquid fuel and the 
dearth of petroleum resources in 
country have turned Man- 
choukuo’s attention to the 
manufacture of substitute liquid 
fuel through the process known as the liquefaction of coal in 
order to solve the oil problem. The new State is fortunately 
well-equipped for this purpose, endowed as it is with an almost 
inexhaustible supply of coal. As the first step towards a 
solution of the oil problem, a coal hydrogenation plant is under 
construction at Fushun, the site of the world-famous open-cut 
mine, and new plants will be built at Fuhsin (Chinchou Province), 
Holung (Chientao Province), and at Ssupingkai (engtien Province). 
The largest of its kind, the projected company at Fuhsin will be a 
Japanese-Manchoukuo joint enterprise capitalized at Y.50,000,000, 
In addition the Government is giving every possible assistance to 
the development of the oil shale industry. 

Light Metallic Industry —Manchoukuo, being rich in minerals 
for the light metallic industry, the magnesium and aluminium 
manufacturing industries have sprung up. In the districts around 
Tashihchiao, a huge deposit of excellent magnesite ore, estimated 
at one billion metric tons, is found. In order to exploit the magne- 
site deposits there, the Japan-Manchoukuo Magnesium Company 
has been established with a capitalization of 7,000,000 yuan. The 
Company has two large plants in Japan and manufactures metallic 
magnesium out of Tashihchiao magnesite ore. 

Aluminium manufacturing in Manchoukuo holds bright pros- 
pects. Raw materials for the manufacture of aluminium, par- 
ticularly aluminium shale, are found abundantly in Manchuria. 
The Japan-Manchoukuo Aluminium Manufacturing Company has 
been. incorporated with a Y.25,000,000 capital, and its plant, now 
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5,000,000 persons, are to immigrate to Manchoukuo during the 
next twenty years. During the first five years, 100,000 families, 
totalling 500,000 persons, will settle in Manchoukuo, about 6,000 
families being expected to arrive during the current year. The 
skill and labor of Japanese immigrant farmers will no doubt 
prove greatly helpful in the execution of Manchoukuo’s industrial 
development, especially in promoting the cultivation of rice, wheat 
and barley. 


In view of the important part Japanese immigrants are to 
play in the second-stage construction of the new State, the Man- 
choukuo Government, in order to effect smooth execution of the 
20-year immigration program, plans to enlarge the scope of the 
Manchuria Colonization Company and other official and private 
organizations concerned with Japanese immigration and to provide 
all available facilities for their colonization. 


III.—Transportation and Communications 


(1) Ratlways—Probably the most noteworthy progress wit- 
nessed in Manchoukuo since her foundation is the development 
of communications. Whereas in 1907 when the South Manchuria 
Railway Company first undertook the management of railways, 
there were only 1,000 kilometers of railways in Manchuria, the 
length of all the lines, including those under construction, 1s 6Xx- 
pected to exceed 10,000 kilometers by the end of this year. 


Under the fourth-stage railway construction program launched 
this year, the Department of Communications plans to build, in 
addition to the lines already projected, 300 kilometers of new lines 
(chiefly in North Manchuria) yearly during the next five years as 
well as encouraging the construction of about 1,000 kilometers 
of privately-owned railways by granting subsidies. 


(2) State Highways—The Department of Communications also 
plans to build 13,000 kilometers of State highways during the 
five-year period beginning 1937. At the same time some 8,000 
kilometers of roads already completed will be improved to facilitate 
transportation. The present policy of bus line management will 
be followed and all bus services on what are regarded as important 
highways will be managed by the Government through the General 
Directorate of Railways. The other bus lines will be left to private 
management. 


(3) Other Means of Communications —As to the other means 
of communications, every effort will be made to develop them. to 
meet the needs of a growing State. 


1V.— Financial Plans 


Some idea of the nature of Manchoukuo’s second stage con- 
struction program may be obtained by considering the policy 
which guided the Government in the compilation of this year’s 
budget. An increase in general administrative expenditure was 
avoided wherever possible, but the largest possible appropriations 
within the limits of sound finance were set aside for stabilizing 
and promoting the livelihood of the nation. The Government 
also decided to resort to loan floatation as a source of revenue 
with which to finance undertakings for the development of industry. 
Inasmuch as taxes and Government monopolies have an important 
bearing upon private business and the livelihood of the nation, it 
has been decided to devise the following measures by taking into 
consideration finance, production and national livelihood. 


(1) The Internal Taxation System.—In._ the internal taxation 
system nationwide co-ordination and readjustment were effected 
last year, and the whole system has since been completely moderniz- 
ed. Local taxation, the customs and monopoly systems will also 
be so readjusted as to distribute the tax burdens equally and pro- 
vide elasticity to the financial resources of the nation. 


(2) The Customs System.—The customs tariff has been revised 
several times since Manchoukuo took over the Maritime Customs 
with the result that the nation’s trade continues to grow with a 
corresponding rise in customs revenue year after year. A funda- 
mental revision of the customs tariff and improvement in the 
customs clearance procedure are now being planned with a view 
to promoting domestic industry, effecting a rational readjustment 
of Japan-Manchoukuo trade and lightening the tax burden of the 
people. ; 


(3) The Monopoly System.—The monopoly system of Manchou- 
kuo was formerly confined to opium, petroleum, and a part of the 
salt output of the nation, but starting from the current vear, 
the country’s entire salt production and matches have been placed 
under Government monopoly. As a result, the price of salt has 
been reduced from 10.16 yuan to 7.95 yuan per 100 kin. This 
reduction means a saving of approximately 6,000,000 yuan by 
consumers annually. Hereafter the Government will endeavor 
to readjust rationally the prices of monopoly products, to increase 
their output and to facilitate their distribution with a view to 
effecting smooth operation of the monopoly system. 


(4) Finance—The Government also plans to facilitate the 
smooth operation of financing business and to supply funds neces- 
sary for industrial development by giving full play to the functions 
of the newly-established Industrial Bank of Manchou and of the 
Central Bank of Manchou. At the same time it will direct its 
efforts towards effecting general improvements in the ordinary 
banks, establish additional rural credit co-operative associations, 
found urban credit co-operative associations, increase their efficiency 
and lower their interest rates in order to help the financing of middle 
and small class commercial and industrial firms and rural com- 
munities. 


V.—Industrial Development Plan 


Funds needed to finance the five-year industrial development 
plan are, as previously mentioned, two and a half billion yuan. 
Of this amount about 500 million yuan can be raised in Manchoukuo 
and the remaining two billion yuan will have to be raised in Japan. 
While there have been conflicting rumors as to the possibility of 
raising such an enormous sum in Japan, it is not believed impossible 
in view of the past Japanese investments in Manchoukuo and the 
recent financial condition of Japan. Japanese investments have 
amounted to almost 300 million yuan annually since 1933, and 
especially in 1935 they showed a sudden increase to 400 million 
yuan. 


Inasmuch as the five-vear plan aims at a general industrial 
development of the country, including the projects already decided 
upon, the necessary funds represent practically the total amount 
of investments to be made in Manchuria. Accordingly, for the 
execution of the plan only a small additional investment of 50 to 
60 million vuan is needed on top of the average annual investment 
now being made in Manchoukuo. The successful completion of the 
five-year plan will, no doubt, contribute greatly to the industrial 
development of both Japan and Manchoukuo, the promotion of 
trade between the two countries, as well to the improvement of 
their balance of international payments. 


Aid Asked for Chinese Cotton 


Alleviation of the exchange restrictions that prevent the im- 
portation of North China cotton into Japan is asked of the Finance 
Ministry in two petitions submitted by the Tokyo Chamber of Com- * 
merce and Industry acting on behalf of the Tientsin Raw Cotton 
Traders’ Guild, and the Osaka Chamber of Commerce and Industry. 3 
A figure of 1,500,000 piculs is suggested as the amount that should 
be bought from the Chinese. 


The petition submitted by the Tokyo body on behalf of the / 
Tientsin traders expresses the hope that the Japanese Government | 
will discriminate between imports of raw cotton from North China 
and those from America and British India in the operation of the ; 
exchange control law. Permission to purchase 1,500,000 piculs is | 
suggested. Of this amount 1.050,000 piculs would be of the : 
American variety, suitable for spinning. and the remaining 450.000 
bales would be native cotton to be used for other purposes. 


The hope is also expressed that the Government will take -: 
~ especially quick action” to permit the transfer of a fairly large - 
part of the cotton stocks accumulated in Tientsin, since this action 4 
would permit a revival of business there. The desirability of com- - 
pleting the transaction before the end of the year is also suggested. 


“Tt is hoped,” the petition continues, * that Japan will make 4 
an effort to restore transportation facilities in North China.” 


Volume XXXIV 


January 1938 

Railway Transport in the Far East A brief survey of railway development in the Far East in 
the mid-1930s. It was written before war broke out between Japan and China. 2 photos 
relating to China. 

Engineering Notes 

Canton-Kowloon Road :- The British & Chinese Corporation had signed a £3 million loan 
agreement for a railway from Shektan (4 }f Shitan) to Meihsien ( #4 Meixian) in 


Kwangtung province. 
The Kiangsi Railway :- The Anhwei Railway would now be changed from Lohping to Kueichi. 


November 1938 

How the Bridge Over the Hwang River was Repaired :- An article describing how the 
Tientsin-Pukow Railway’s steel bridge over the Hwang River (Yellow River) near Tsinan 
(Jinan) had been reconstructed by Japanese engineers. The bridge, completed in 1912 by 
German engineers, it had been blown up by explosives under the directions of Chiang Kai 
Shek in 1937. 


Volume XXXV 


March 1939 

Hitachi Stream-Lined Locomotive :- 1 photo of South Manchuria Railway’s locomotive built 
by Hitachi. ( Note the photograph illustrated has been superimposed from another source 
because the original was a poor-quality image) 

Communications in Korea :- This page is included because of references to railways 
connecting Korean railways with Manchurian lines. 1 photo of a carriage of the “Hikari” 
express between Korea and Manchoukou’s capital “Hsinking” 


October 1939 

Railway Work in North China :- An 8-page illustrated article about the history and later 
development of railways in North China by W.O. Leitch, who had recently retired as the 
Chief Engineer & General Manager of the Peiping-Liaoning Railway (formerly the Peking- 
Mukden Railway). (William Orr Leitch had a been junior engineer under C.W Kinder’s 
leadership in the very early days of China’s railways) 


Volume XXXVI 


January 1940 
Hitachi Ltd :- Full page advertisement for the Japanese Hitachi Company, manufacturers of 


locomotives, railway equipment and other machinery. 

History of the Railways in Manchuria :- a 7-page illustrated article copied from 
“Contemporary Manchuria” describing the development of railways in Manchuria. 
Business of the Central China Railway :- A list of revenue statistics for China’s central 
railway system for the month of September (1939). 

September 1940 

Communications in Manchukuo A propaganda piece written by agents for Japan and 
Manchuokou praising the accomplishments of the Japanese puppet state in the realm of 
railways and other communications. 

November 1940 

Building of China’s Railways and Highways in Wartime :- A Chinese writer “Van Kwei-Ching” 
describes war time railway and highway construction under a newly merged Ministry of 
Communications. 


Volume XXXVII 


January 1941 

Manchurian Railways :- An article copied from “Eastern Asia” by Japanese writer T. 
Shimuzu. The writer described the history of railway development in China’s N. Eastern 
provinces which had been taken over by the puppet state of Manchoukuo. 3 small maps. 
Important New Rail Link in North China :- Copy of an article from “The Peking Chronicle” by 
A.V. Wedeking. This describes completion of railway line by engineers from the Japanese 
Ministry and their military between “Shimen” (Shijiachwang) and Tehchow (4 Dezhou ) 


linking the Tientsin-Pukow and Peking-Hankow Railways. 


March 1941 
The Central China Developmnet Company 


June 1941 
The Central China Development Companay - Reports Profits 


October 1941 
Rail & Road Communications in West China 
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Manchurian Railways 


THE FAR EASTERN 


REVIEW 25 


By TERUO SHIMIZU 
(Kastern Asia) 


ANCHURIA is the communications crossroad of the Far 
fast. Its railways not only provide transportation 
and communication facilities within its own borders, 
on but also serve as indispensable overland links in interna- 

tional railway systems connecting Japan, China and Europe va 

the Soviet Union. Crack express trains carry Japan-China pas- 
sengers through Antung, Mukden, Shanhaikwan to Peking, and 

Europe- -bound passengers from Dairen or Antung through Mukden. 

Hsinking, Harbin, and Manchuli to Moscow over the Trans- 

Siberian Railway. 

Millions of tons of agricultural products, minerals, timbet. 
manufactured goods and a host of other Manchurian resources 
and products, some destined for far foreign markets, travel over- 
land on freight carriers seeking internal markets or an outlet to 
foreign lands. Many pr oducing centers were born in the more 
remote regions through the opening of railway lines, and many 
were the new commercial products which made their début he- 
cause of chances of marketability provided by railways 

To-day, an intricate netw ork of 10.000 kilometers of railway 
lines literally cover tne whole country. There is practically no 
section of importance in the interior that is without access to 
railway transportation facilities. 
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As a matter of fact, the railways in Manchuria owe their crea- 
tion to the international rivalry that colored the pages of Man- 
churia’s recent history. In this sense we can say that the politica! 
and diplomatic history of modern Manchuria is the history of its 
railway development. British interests pioneered the laying of 
the first tracks in Manchuria when; in 1894, the Peining Railway 
was extended beyond Shanhaikwan as far as Suichung. Then in 
1897, Czarist Russia by way of notifying the world that she was 
to be reckoned with hereafter in the constraction of railways in 
Manchuria, launched a huge construction program calling for the 
laving of a railway svstem shaped like the letter “‘ T ’’ from Harbin. 
Ail three sections were started from Harbin, the western section 
toward Manchuli, the eastern section toward Nikolskussuriiski 
in the Maritime Provinces, and the southern section toward Dalnv 
(now known as Dairen). The section south of Changchun (now 
Hsinking) on the southern branch line was ceded to Japan with 
the conclusion of the Russo-Japanese War and for the management 
of this line, the South Manchuria Railway Company was organized 
in 1906. 

From the geographical standpoint, not to mention the stand- 
point of railway economics, the development of Manchuria’s 
railways displavs a marked resemblance to the development of 
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Left: Railway net-work of Manchuria in 1940; above right: railway map of Manchuria in 1905; below right: adiboens map of 
Manchuria in 1930 


26 THE FAR EASTERN REVIEW 


railways in the northwestern states of the United States, in the 
prairies of Canada and in the central plains of Argentina, which 
was dependent to a large extent upon large-scale agriculture. 

Manchuria is endowed with fertile soil well suited for agricul- 
ture, is a promising land for immigration from Japan and China 
where the density of population is uncomfortably high, has abund- 
ant timber resources and deposits of iron and coal, is well suited 
for industrial development, and has construction materials and a 
cheap labor supply. All these favorable factors have helped to 
make Manchuria an ideal land for railway construction and opera- 
tion. 

Nevertheless, slow development characterized the history 
of railway construction in Manchuria. Railway enterprises in 
Manchuria before 1931, were conducted in an age contemporaneous 
with the period of keen rivalry among various political influences, 
and prevailing conditions did not permit the construction of rail- 
ways as easily as in North and South America where such questions 
were dealt with as purely economic problems. In the past, there 
was no case whereby a new plan for the laying of an important 
railway in Manchuria was not a direct result of successful diplo- 
matic negotiations or interchange of notes. 

Though Manchurian railway transportation has recorded re- 
markable progress, one which any advanced senior nation can well 
be proud of, its history goes back only forty years. When consid- 
ered by periods we can divide the history of railway development 
into four stages, but since time and space do not permit a thorough 
study of the political history of Manchuria (it is not possible to 
divorce railway development from the political history of Man- 
churia, the two being so closely entwined), and since the innumer- 
able international events which took place during the past forty- 
odd years in themselves constitute a voluminous study in Far 
Eastern international relations, this article will be confined to the 
various stages of Manchurian railway development. 

The First Stage, 1894-1904—As previously mentioned, the 
pioneers among the railways when the railroad era dawned on 
Manchuria were the Peking-Mukden line and the Chinese Eastern 
Railway. Both Great Britain and Russia decided to build these 
lines after extracting legal rights fiom China when the Ching dynasty 
was weakest, but since their aims in Manchuria were destined for a 
headlong clash, the two Powers came to an understanding in the 
form of the Muravieff-Scott Agreement in 1899, by virtue of which 
Britain recognized Russia’s sole right to construct lines in Manchuria 
with the exception of the extension of the Peining Railway. As 
a result, the Peking-Mukden line was opened to traffic as far as 
Hsinmin in 1903, and after the Hsinmin-Mukden line, which was 
constructed as a military line by the Japanese during the Russo- 
Japanese War, was transferred, the entire stretch from Peking 
to Mukden was finally completed in 1905. 

Perhaps there is no other line that has gone through a more 
varied history and met with more chequered fortunes than the 
Chinese Eastern Railway. The greater part of its thirty-year 
life which ended when it became a part of the Manchoukuo State 
Railways was characterized by wars, revolutions, and international 
and joint Sino-Russian management. 

From about 1850, Russia began to develop with the inflow 
of French capital resulting in an advance in the capacity of Russian 
industry. In addition, heavy industrialists acquired control over 
the foreign policy of the government. The sudden development 
of national productive capacity resulted in over-production and 
necessitated foreign outlets. Thwarted by Great Britain in the 
Near East, Russia turned her eager eyes toward the Far East, 
and subsequently carried out the construction of the great Trans- 
Siberian Railway. It was most natural that the Russians decided 
to run their line straight through Manchuria to connect with Vla- 
divostok, since this was the shoiter and more direct route. The 
Russian Government acquired the right to construct the Chinese 
Eastern Railway by virtue of the secret Sino-Russian treaty of 
alliance of 1897 and entrusted the management and operation 
of the line to the Russo-Chinese Bank which was established with 
French capital, in accordance with the stipulations embodied in 
the contract with China. This bank accordingly organized the 
Chinese Eastern Railway Company. Besides the right to con- 
struct and manage railway lines the Chinese Eastern Railway 
acquired a number of other concessious such as railway protection, 
river navigation, acquisition of land in the railway zone, operation 
of mines, timber rights, telegraphic, telephonic and postal rights, 
and judicial rights and administrative rights in the railway zone. 
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These privileges made the Chinese Eastern Railway an agent of 
the home government for the encouragement and execution of 
immigration, or more precisely, a monopolistic colonization 
company. 

In March, 1898, Russia, in accordance with the Treaty Con- 
cerning the Lease of the Liaotung Peninsula, obtained a lease 
extending over a period of 25 years of Port Arthur and Dalny, 
and also the right to connect the port of Dalny with a point on 
the branch line of the Chinese Eastern Railway. 

Construction work on the Chinese Eastern Railway was 
pushed at &@ rapid pace commensurate with the progress being 
made on the Trans-Siberian line. Russian capital, especially 
the steel industry, and generous appropriations made from national 
treasury, gave full support to the gigantic work. With the arrival 
of construction laborers at Harbin on May 28, 1898, the grand 
project was commenced simultaneously in three directions radia- 
ting from that city. Likewise, work was begun from the three 
opposite points. Thus in 1903, a total length of 2,400 kilometers 
on the Chinese Eastern Railway was officially opened to traffic. 
The completion of this extensive stretch of railway, within three 
years after the actual commencement of construction, must be 
hailed as one of the outstanding engineering landmarks during the 
latter part of the nineteenth and the early part of the twentieth 
centuries. In view of the difficulties presented by prevailing 
natural and social conditions, the creation of the Chinese Eastern 
Railway, together with the completion of the Trans-Siberian 
Railway deserves the highest respect as a marvelous engineering 
accomplishment of the time. 

The total capital invested in the construction of the Chinese 
Eastern Railway has been given as 302,000,000 roubles or an average ~ 
cost of 122,000 roubles per kilometer. At the time the Chinese 
Eastern Railway was completed, it was felt that the future of the 
railway was boundless, but no sooner had operations begun than 
the Russo-Japanese War broke out in February, 1904, and the 
new railway was compelled to serve military purposes for two years. 
After the conclusion of the Portsmouth Treaty, the Chinese Eastern 
Railway suffered two blows since that section between Changchun 
(now Hsinking) and Dalny of the branch line was ceded to Japan 
which meant that the South Manchurian market was completely 
lost, and at the same time the birth of the South Manchuria Rail- 
way Company heralded the rise of a formidable competitor. More 
unpleasant events were to follow. The outbreak of the Russian 
Revolution in 1917 paralyzed the management of the Chinese 
Eastern Railway and for several years it was placed under interna- 
tional supervision, an arrangement which was fraught with un- 
certainty. On top of this chaotic situation, the radical decline 
of the Russian rouble brought about a serious financial crisis which 
almost ruined the line. In the meantime a new competitor, the 
South Manchuria Railway, began to invade the North Manchu- 
rian markets. In the midst of such overwhelming odds and hap- 
hazard management, the Chinese Eastern Railway was powerless 
against the hostile measures put into play by the Chinese North- 
eastern Régime, which aimed at the recovery of railway rights and 
definite control of the line. Then came the denouncement of all 
rights held by Imperial Russia which shook the political framework 
of the Chinese Eastern Railway. Riding on the crest of the world- 
wide nationalistic wave which rose after the Great War, the Chinese 
Government launched an active offensive to recover railway rights 
and maneuvered Russia into signing the Mukken Agreement in 
October, 1924, which placed the Chinese Eastern Railway under 
joint Sino-Russian management. 

Even after the advent of Manchoukuo in 1932, the North 
Manchuria Railway (formerly the Chinese Eastern Railway) was 
operated under the direct management of Soviet Russia and con- 
stituted a special element in the railway system of the new State. 
If the Soviet authorities had pursued a policy of collaborating 
with the railway system of Manchoukuo instead of trying to 
dominate North Manchurian markets, there might have been no 
cause for anxiety, but such was not the case, and the Manchoukuo 
Goverment decided to entrust the South Manchuria Railway with 
the construction of a new line, the Harbin-Lafa Railway, to create 
a direct Harbin-Dairen route connecting North and South Man- 
churia. The completion of this new line was a grave threat to 
the North Manchuria Railway, and the Russians were compelled 
to relinquish it through sale. An agreement was signed on March 
23, 1934, at Tokyo, and, simultaneously, the North Manchuria 
Railway as well as all affiliated properties and facilities thereof, 
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were taken over by the Government of Manchoukuo at a 
price of 170,000,000 yuan. Thus, the historic Chinese Eastern 
Railway was incorporated into the Manchoukuo State Railways 
system after a chequered and exciting career of international 
significance. Immediately following the transfer, the section 
south of Harbin was renamed the Harbin-Hsinking line, the western 
section, the Harbin-Manchuli line, and the eastern section, the 
Harbin-Suifenho line. The gauge was converted from the Russian 
5-foot to standard gauge in a little less than three hours, and 
to-day, the super-express “‘ Asia’ covers the distance between 
Harbin and Dairen in 124 hours. 

The Second Stage, 1905-1924.—The second stage covers the 
period between the cession of a part of the Chinese Eastern Railway, 
namely the line south of Changchun to Japan as a result of the 
Portsmouth Treaty of 1905 and 1924, the year in which the Mukden 
Agreement was signed between China and Russia. It was during 
this period that keen rivairy between the Russian Chinese Eastern 
Railway and the Japanese South Manchuria Railway reached 
its height, and it was also during this same period that serious 
international rivalry developed among Great Britain, the United 
States, France, and Japan over railway and other economic enter- 
prises on the continent. 

The South Manchuria branch system of the Chinese Eastern 
Railway was composed of (1) the South Manchuria Branch line 
(Harbin to Port Arthur), (2) the Dalny Branch (Choushuitzu to 
Dalny) (3) Liushutun Branch (Tafangshan to Liushutun), (4) 
Yingkou Branch (Tashihchiao to Yingkou), (5) Yentai Branch 
(Yental to Yentai Coal Mines), and (6) the Fushun Branch 
(Ssuchiatun to Fushun). With the outbreak of the Russo-Japanese 
War, the Japanese forces laid a light-track military line from 
Antung to Mukden which was completed by the end of 1904. 
This line was placed under the ownership of Japan after the War. 
With the exception of the section between Harbin and Changchun, 
all the above named lines were ceded to Japan, and for the manage- 
ment and operation of this system in South Manchuria, the South 
Manchuria Railway Company was established and began opera- 
tions on April 1, 1907. Though there is no definite differentiation 
in management, this system is still known as Company lines and 
the rest as State Railways. 

There is an interesting episode in connection with the establish- 

ment of the South Manchuria Railway. During this period the 
United States Government more than once tried to enter the 
Manchurian railway arena but failed. The late E. H. Harriman, 
an American railway king, was the first American who recognized 
the value of Manchurian railway enterprises, and he boldly planned, 
as early as 1905, to buy up both the South Manchuria Railway 
and the Chinese Eastern Railway and to organize them as links 
in his around-the-world transportation system. This plan failed 
at the last minute when Japan refused to give up the most valuable 
fruits of the War. Harriman and his New York financial group 
then tried during 1908-1909, through the aid of Williard Straight, 
the American Consul-General at Mukden, and in co-operation with 
British interests, to materialize the Chinchou-Aigun railway project, 
but this scheme came to an abrupt end with the untimely death in 
September, 1909, of Harriman, its motivating genius. After the 
failure of these proposals came Secretary Knox’s famous neutraliza- 
tion proposal, under which all railways in Manchuria were to be 
purchased back by China with loans advanced by the interested 
Powers and then operated by an international syndicate. The 
proposal met with strong international opposition and failed to 
materialize. 
_ At the time of its organization, the South Manchuria Railway 
Company was capitalized at Y200,000,000. It was a railway 
firm, but its actual work included a number of various industries 
having much to do with the economic development of Manchuria 
and Mongolia, though practically all were dependent upon railway 
activity in one form or another. True to the purpose for which 
it was established, the South Manchuria Railway has fulfilled its 
mission, the cultural and industrial development of Manchuria, 
and completed the construction of the two great feeder lines, the 
Changchun-Kirin and Ssupingkai-Taonan lines. 

The Third Stage, 1925-1931—The Third Stage was marked 
by the intensification of China's anti-foreign policy resulting from 
a feverish campaign to recover lost rights, which gained momentum 
during the Great War. Taking advantage of this anti-foreign 
movement sweeping through China, the Northeastern Régime of 
Manchuria made desperate efforts to recover railway rights, but 
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finding this difficult, it decided to resort to a policy of driving out 
foreign interests by bringing pressure to bear upon foreign railways. 
For this purpose the militarist régime began construction of railways 
with its own capital to compete with foreign lines, its immediate 
objective being the encirclement of the South Manchuria Railway. 
_ With the above object in view, the former régime organized 
the Northeastern Communications Committee, which drew up a 
15-year plan for the establishment of a huge railway system, 
comprising 55 lines with a total length of 10,000 kilometers. Three 
trunk lines were projected under this plan for immediate construc- 
tion. They were: 
East Trunk Line, connecting Mukden with Hailung, 
Kirin, Hailin, Ilan, Tungkiang and Suiyuan. 
West Trunk Line, connecting Hulutao with Tungliao, 
Taonan, Tsitsihar, Nonkiang and Heiho. 
South Trunk Line, connecting Hulutao with Chaoyang, 
Chihfeng, and Talun. 

The régime also planned the development of Hulutao harbor as 
an outlet for the three trunk lines and signed a 6,000,000 U.S. dollars 
contract with the Netherlands Harbor Construction Company. 

Under such circumstances it was only natural that Sino- 
Japanese rivalry was aggravated and finally resulted in the out- 
break of the Manchurian Incident on September 18, 1931, and the 
subsequent creation of Manchoukuo. 

The Fourth Stage, 1391 and After—The Fourth Stage re- 
presents the period following the Manchurian Incident. Simul- 
taneous with its foundation, the Manchoukuo Government declared 
that all railways hitherto under the supervision of the Northeastern 
Régime would be designated as state owned, and placed them under 
the management of the Department of Communications. After 
a series of deliberations, the railway policy of the Government was 
formulated upon the following basis: 

In order to maintain peace and order and to carry out industrial 
development, the adjustment and development of transporation 
facilities, especially railways, are urgent requirements. At the 
present time, the railway system is very inadequate, and there 
are a number of small independent railway companies which render 
unified management inconvenient. Therefore, since it is difficult 
to unify these independent railways, to carry cut rational manage- 
ment, and to expect highest economic and technical efficiency. 
it is considered most appropriate to entrust unification and manage- 
ment of railways and the carrying out of various projects to the 
South Manchuria Railway Company which has a long, commend- 
able history of railway management in Manchuria behind it. 

This arrangement will also be beneficial to both the Manchou- 
kuo Government and the South Manchuria Railway Company since 
it will facilitate the liquidation of the enormous liabilities of the 
Manchoukuo Government to the South Manchuria Railway 
Company. 

Thus, a contract was drawn up between the South Manchuria 
Railway and the Manchoukuo Government on February 9, 1933, 
by virtue of which the former was entrusted with the management 
of all State Railways, the supervision of river navigation on the 
Sungari, and various subordinate enterprises. Consequently, the 
South Manchuria Railway created the General Directorate of Rail- 
ways (at Mukden) to manage the varicus projects and to meet 
the demands of the new situation. The lines transferred to the 
General Directorate of Railways numbered 17 in all, approximate- 
ly 3,000 kilometers in length. Only the Russian North Manchuria 
Railway continued under joint Manchoukuo-Soviet management, 
but became a part of the State Railways of Manchoukuo in March, 
1935. Prior to this event, in September, 1933, the North Chosen 
Railway (Chosen Government Railways) was entrusted to the South 
Manchuria Railway Company. af 

With these new arrangements, the entire railway system of 
Manchoukuo was unified for the first time under the management 
of the South Manchuria Railway Company. 

The total length of railways in Manchoukuo at the end of 
1937, was roughly 9,600 kilometers, including State Railways, 
South Manchuria Railway lines and private railways. Since the 
birth of Manchoukuo, about 3,500 kilometers of new railways have 
been built, and many more are projected in all parts of the country. 
Ever since it was entrusted with its great work, the General Di- 
rectorate of Railways is producing satisfactory results in the general 
management of all railways in Manchuria and North Chosen, 
ports and harbors, other transportation enterprises and their 


28 THE FAR EASTERN 


———— i So BS = 


subsidiary undertakings, and in the control and supervision of all 
matters concerning the construction of various projects. 

According to statistics released by the General Directorate 
of Railways, the index number for passenger traffic increased to 
188 during the first half-year of 1938 (basic year-1933) and income 
from this source to 191. Freight traffic increased to 200 and in- 
come therefrom to 170 during ‘the same half. vear period. 

The exploitation of natural resources in Manchuria is pro- 
eressing at a rapid rate parallel with the construction of new rail- 
ways, but at the time the construction of new lines was begun afte 
the Manchurian Incident, there was no w av of determining accurate- 
ly the amount of mineral deposits and no definite plan for the 
industrial development of undeveloped regions could be formulated. 
In consequence, the volume of railway traffic could not be estimated 
and it was not unnatural that future development was regarded 
with some pessimism. The General Directate of Railways there. 
fore, assembled in 1934, a force of about fifty transportation and 
industrial experts to form a State Railwavs Research Committee, 
and entrusted this body with investigations in connection with 
the formulation of a ten-year industrial development and railway 
operation plan. The results of this survey contributed much 
toward the adoption of plans for the development of resources 
which are necessary for balancing incomes and expenditures of 
railway enterprises in the future, and at the same time were used 
as the basic material for the drafting of the famous Five-Year 
Industrial Development Plan of Manchoukuo. 

New lines built in undeveloped regions have produced admirable 
results much sooner than expected and new commodities for 
transportation have appeared in spite of the not too pleasant 
forecast that had been made. 

As an example, the belief that the regions along the Peian- 
Heiho line were entirely unsuitable for agriculture due to the 
exceptionally severe winter was proven false, and, on the contrary, 
it was found that these regions were extremely suitable for the 
cultivation of soya beans, wheat and other agricultural! products. 
Considerable quantities of these products have already been market- 
ed. Furthermore, Taheiho, the northern extremity of this line. 
has been transformed overnight into a prosperons shipping point 
for timber floated down the Heiho River : large quantities of wheat 
produced in the vicinity are now being shipped on the Ningnien- 
Mergen line ; the regions bordering the Jehol- Chihfeng line, which 
had been previously regarded as a desert, are now shipping soya 
beans and kaoliang to North China markets ; - and the brisk traffic 
in agricultural products from East Manchuria and the tremendous 
timber traffic that has been the result of the laying of new timber 
transport lines and which has created a bustling atmosphere at 
each station, are but a few examples of the changes that were 
brought about by the construction of these new lines. 

Railway transportation in Manchuria is now entering a new 
era. The past forty years’ history was a continual process of 
clearing the ground, eliminating “political, geographical, racial 
and other difficulties that obstructed the economic and industrial 
development of Manchuria. The real progressive stage has just 
begun, and there is no doubt that an unprecedented adivancement 
will be recorded in the ensuing years. Though international 
diplomatic, economic and military rivalries hindered progress in the 
earlier stages of Manchuria’ railway history, we must make due 
acknowledgment of the valuable contributions made by Western 
interests and technical experience before the coming of the Japan- 
ese to whom the greatest credit must be given for making Man- 
churia’s railways what thev are to-day. 


Manchoukuo’s Electric Power Program 
(Continued from page 24) 

On the other hand, a record of the precipitation has been kept 
in Hsinking from 1909 and at Chukochin in Korea from 1915. 
Thus, data covering a period of approximately 25 years were avail- 
able with regard to rainfall. An integrated study of the findings 
of these surveys has produced the following general picture : 
Maximum Flood Time Flow 10,000 cubic meters per second 
Maximum flood time flow planned 

for... 
Minimum Dry Season Flow 
Average Flow 


15,060 cubic meters per second 
40 cubic meters per second 
500 cubie meters per second 
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For reference, the results of the Manchoukuo Government 
surveys during the last five years of the river flow at the site of 
the dam are given below : 

Average Flow 
Cubic Meters 
Per Second 


Total Annual Flow 
Hundred Million 
('ubie Meters 


1934 159.7 506 
1935 13.9 488 
1936 167.8 deol) 
1937 [63.8 nls 
1938 [72:0 ode) 
Average 163.5 rg 


On the basis of this data, the volhime of water available for 
use per second was set at 500 cubic meters and the following out. 
line program formulated. 

RESERVOIR 
Area 545 square kilometers 
Reference—Lake Biwa, 675 square kilometers : 
Kasumigaura, 188 square kilometers. 
—The Boulder Dam Reservoir in the United States. 
590 square kilometers (Other reports state less than 300 
square kilometers, exact figure unknown). 
Length of Reservoir 170 kilometers 
Reference—Boulder Dam, 185) kilometers. 
found that form any comparison. 
Volume of Water Stored 11,000,000,000 cubic meters 
teference—Boulder Dam, 37,600,000,000 cubic meters. 
—Fort Deck Dam in the United States, 24,000.- 
000,000 cubic meters. The construction work on this 
dam is scheduled to be completed in the near future. 
There are no other dams that surpass the Sungari in this 
respect. 
Number of Houses Submerged 8,000. 


none others to he 


DAM 


Stvle: Concrete built to withstand the Pressure of the dammed 
water by the sheer weight of the concrete mass, 
Length: 1,100 meters. 
Reference—The Saguli Dam in India, 4,846 meters, 
48 meters, is the largest in the are) As a 
dam, the Sungari is the world’s 12th largest. 
Height: 81 meters 
Reference—The Tokogawakomaki Dam, 76 meters high, is 
the highest in Japan.—There are 35 dams over 80 meters 
in the world. 
Volume of Concrete 1,900,000 cubic meters 
Reference—Boulder Dam 2,500,000 cubic meters of concrete 


height 
concrete 


used, 
—Salt Spring Dam in the United States, 2,300,000 cubic 
meters. 
—The Cauvery Mettur Dam in India, 1,530,000) cubic 
meters. 
—Amount of cement used in Sungari Dam, 450.000 
tons. 


The Sungari dam is scheduled to be completed by the end of 
1941, and the generation of electric power to be begun immediate- 
ly. The pouring of the concrete was begun in July of this year, 
and already parts of the dam have been constructed to the height 
of 10 meters above bedrock. The rate of construction is progressing 
as scheduled. 


River Improvement, Irrigation 


This project is an integral part of the basic river improvement 
program for the Sungari River. Directly, flood damages to 160,- 
000 cho of fields in the lower stretches of the river will be completely 
eliminated. Of this, the development of 72,000 cho of land suitable 
for paddy fields becomes possible, and the immigration of 10,000 
farming households is anticipated. 

In addition, standardization of the flow of the river, and the 
fixation of the course of the flow itself, is expected to contribute 
immensely to river navigation on the Sungari. 

On the other hand, the creation of a vast reservoir is expected 
to be of immense benefit to river transportation, the fishing in- 
dustry and to the tourist trade. 
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Important New Rail Link m North China 


By A. V. WEDEKIND in The Peking Chronicle 


RAILWAY crossing central Hopei Province, a dream for 
24 years has finally become a reality. The new Teh- 
chow—Shihmen (Shihchiachuang) railroad, called the 
— Tehshih Line, is an important link between the Kinghan 
(Peking-Hankow) and the Tsinpu (Tientsin-Pukow) railways, it 
runs across a tremendously fertile region which abounds with 
avricultural products, especialiy wheat and cotton. It serves 
as a feeder to Tsingtao, a new outlet to the sea for Shansi and 
Mengchiang. 

A casual reflection on these few facts will show the great 
commercial worth of the Tehshih route. It is also of considerable 
strategic value for the maintenance of peace and order in the 
interior of the province. Bandits and guerillas will be harder 
pressed than ever and even the Chinese peasant realizes the bene- 
ficial effects the railroad will have for him. Old markets for his 
products have come closer and new ones have been opened. No 
longer will a few motor trucks laboriously haul a limited quantity 
of his cotton and wheat to 
the large cities over bad 
country roads and_ take 
days to do it. 

The Tehshih Line spells 
1 new deal to the harassed 
farmer; it promises pro- 
tection from marauding 
~ soldiery ” and guarantees 
to carry as much of his 
products as he can supply 
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Tsinhsien Shulu, Motow, Hengshui, Lungkwachen. Roughly 
described the route is divided into two different region types. 
From Shihmen to Shulu the agriculture, soil, dwellings and the 
people belong to the Kinghan area types. From Shulu eastward 
to Tehchow the types change and begin more to resemble those 
found along the Tsinpu railway. Mr. M. Arima, the engineer who 
was specially sent from Japan tc aid in the railway construction, 
draws attention to this dissimilarity. 

Two rivers are crossed by the Tehshih railway, the south 
canal near Tehchow and the Fuyang Ho. There was little difficulty 
in building the necessary bridges. The cost of the new line was 
relatively inexpensive. rails were obtained from the Nippon Iron 
Works and sleepers, of the pine variety, were brought from Man- 
choukuo. Other materials used were mostly drawn from Japanese 
army stocks. 

There is no regular passenger traffic on the new railway as 

A train now does the trip in ten hours, including all stops, 
and averages 15 miles an 
hour. The rail bed has 
been made wide enough to 


yet. 
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ned and will go up in due 
course. Construction work 
on the latest railway was 
bégun on June 15 and end- 
ed five months later. Work 
was commenced simultan- 
eously from both ends of 
the 120-mile link. 
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not recognize these element- 
ary facts. 

The Chinese peasant, no 
matter what may be said of 
lis old-fashioned methods 


of agriculture, has fully 
come to recognize’ the 


benefits of railways, good 
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More Ambitious 
Scheme 
A vear or two before 
the Lukouchiao incident. 
when General Chiang Kai- 


shek 


roads, fast transportation 
and the meaning of these 
outlets to the outside world. 
Tne past four vears have 
taught him more than the 
previous 40 had done. 

The first definite plan 
for a link between the 
Kinghan and Tsinpu Rail- 
Ways was prepared in 1916. 
jut the work barely pro- 
vressed beyond the drafting 
stage. ‘Tsangchow was originally chosen as the Tsinpu terminus. 
in May of this year it was decided to make use of Tehchow in 
Shantung, probably because of the shorter distance to Tsingtao 
through Tsinan. 

No special difficulties were encountered. 
rich yellow soil, a typical loess area. 
sea level and Tehchow 20 meters. Thus construction proved 
relatively simple. The chronological history of the work is short. 
Surveying started on June 1 and ended on August 17. The road 
hed was begun on June 15 and finished on October 31. The first 
rail was laid on July 12 and the last on November 12. 


The route ran across 
Shihmen is 230 feet above 


Engineer Sent from Japan 


The North China Communications Company and a special 
corps from the Japanese Railway Ministry co-operated with a 
ruilway engineering detachment of the Japanese army. The 
ruilway passes through the following larger towns: Kaocheng, 


Map showing North China railways 
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controlled Hopei 
Province, a much more 
ambiticus scheme was 
drawn up, namely to take 
the line right past Tsang- 
chow eastward to the 
coast and build a special 
new port, thus cutting out 
Tientsin altogether. At 
the same time General 
Han Fu-chu, practically 
independent ruler of Shan- 
tung, was also planning to 
build a line to connect Shihchiachuang with Tsinanfu. 

Anyhow, the Japanese having pacified North China, have 
now made Tsingtao the outlet for the trade of Shansi. But they 
have gone one better in this direction. Tae railway between 
Taiyuanfu and Shihchiachuang was built originally by French 
engineers with French money and was of the narrow-gauge type 
for which the French seem to have a special liking. Within one 
year of their presence in Shansi, the Japanese changed this narrow- 
gauge toa broad-gauge, so that cargoes can be shipped in the same 
freight car, without unloading, direct from Taiyuanfu, capital 
of Shansi, to the sea at Tsingtao. 

This new line is, no doubt, a blow for Tientsin, but ought to 
be a good thing for the people of Shansi, at least in theory. It 
makes haulage very much shorter and should thus help to reduce 
the hitherto exorbitant freight charges on imports to and exports 
from Shansi. 

This Tehchow-Shihmen railway is the fifth line that the Japan- 
ese have built, since they pacified North China. The others 
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the Lukouchiso incident, 
when General. Kai- 
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now made Tsingtso the outlet for the trade of Shansi: But they 
have gone one better. in: this direction. The railway between 
Tsivuanfu: and Shihchiachuang was built originally by French 
engineers with, French money and was of the narrow type 
for which the French seem to have a special jiking. Wi eis ace Que 
year of their presence in Shansi, the Japanese Changed | 
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gauge toa broad-gauge, so that 
ight. car, without unloading, direct from Taiyuanfu enpital 
of Shansi, to the sea at Taingtao, 

This*new line ia, no doubt, a blow for Tientsin, but ought to 
be & good thing for the people of Shanai, at least in theory. Tt 
makes haulage very much shorter and should ‘thus help to reduoe 
the hitherto exorbitant freight chargea on imports to and exports 
from Shanai. 

This Tehchow-Shinmen railway is the ffth line that the Japan. — 
ese have. built since they pacified North China. The others 
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include the Peking-Jehol Railway, which connects Peking with 
Chengte the capital of Jehol Province and once the summer re- 
sidence of the Manchu emperors. This is another of those numerous 
Chinese lines that were forever being talked about, but never 
built. Yet, except for 50 miles or so of mountainous country on 
the border between Hopei and Jehol it was a fairly easy line to 
build. Kupeikow, the name by which the line is more generally 
known, lies about half-way on the line, on the border, and is one of 
the famous gates in the Great Wall. 


Built for Military Necessity 
The Sinsiang-Kaifeng Railway in North Honan is a_ loop 


line which connects the Peking-Hankow line direct with Kaifeng. 


It was built partly for reasons of military necessity and partly 
owing to the vagaries of the Yellow River. Sinsiang lies north 
of the Yellow River on the Peking-Hankow line. Kaifeng, capital 
of Honan, which until recently lay south of the Yellow River, 
was connected with the Peking-Hankow line at Chengchow by 
the Haichow-Sian Railway. In 1938 the Yellow River broke its 
banks and changed its course, the main arm running south of Kai- 
feng, thus cutting it off from Chengchow. 

One of the other two new railw ays in Shansi is the Tungkuan 
ehen-Luan Railway, which connects Luan in south-east Shansi 
with Taiyuanfu, the capital, via Taiku. Though only about 150 
miles long, its construction was quite an achievement, as in the 
southern part it runs through very mountainous country. 

Another important communication artery in Hopei Province 
recently completed is a 100-foot-wide highway joining Shihmen 
to Tsangchow, also on the Tsinpu Railway but 70 miles north of 
Tehchow. An cld road bed existed to some extent but this was 
almost completely destroyed by Chinese troops. The old bed 
was also found to be too low and so the work had to be redone in 
whole by the Japanese army. This was begun early last April. 
After the preliminary work had been completed, the 660-foot route 
was completed by Japanese military labor in 90 days. 


New Road for Cars 


The new road is intended for motor traffic and at present has 
a temporary macadamized surface. For 32 miles it runs parallel 
to the new railroad but at Tsinhsien 1t parts company with the 
latter and turns northward. The inauguration ceremonies of 
the motor-highway were held recently. Besides this main road 
there are several other roads in Hopei Province. newly built or 
repaired, that connect many other important towns on the vast 
plain. Neither in the building of the railway nor of the motor- 
highway were the few guerilla activities that occurred of much 
significance. A further “proof of the general absence of effective 
anti-Japanese action is the fact that the railroad and the high- 
ways are being regularly made use of and continue uninterrupted. 

A party of foreign press correspondents, including the writer, 
had an opportunity to see both new communication routes when 
they were taken to the spot recently by courtesy of the Japanese 
army headquarters in North China. Captain M. Takata, the army 
spokesman, conducted the pressmen. We left Peking by special 
plane, taking off from Hsiyuan airfield. The motor highway from 
the city to the airdrome has been completed with an excellent 
surface which makes for fast and enjoyable motor traffic. 

The plane left the ground after a short run and soon we were 
soaring at 8,250 feet over the hills south-west of Peking. Fangshan 
and Choukoutien, the home of the ** Peking Man,” were passed. 
The flying was bumpy for a time but the plane soon settled down 
to a steady pace, doing 170 miles per hour with the wind behind 
it. Yichow came in sight and west of it the wall-enclosed park 

of the Western Tombs, ‘the burial site of some of the emperors of 
the Manchu dynasty. 

Over in Shansi, Wu Tai Shan was visible with its cap of virgin 
snow. We turned away from the mountain country and crossed 
the Laotang Ho, circled over Fuping, saw the Sha Ho on the left. 
and then turned south. 

Pingshan was flown over and we viewed the Hoto Ho, a large 
river wandering aimlessly far below us. 


Construction Explained 


We were welcomed on the landing field. Mr. M. Arima, the 
Japanese Railway Ministry's representative, explained the con- 
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struction of the Tehshih Railway and was equally ready to answer 
questions. 

We took off again but before making straight for Tsinan we 
were flown along the new railw: ay. Kaocheng, the first big stop 
on the line, lies on the right bank of the Hoto Ho. We saw several 
trains, both stationary and moving. The Catholic Church’s spire 
in the little village of Tsangtsung was clearly visible. As a matter 
of fact, better flying weather could not have been wished for. 
Tsinhsien, another important station on the Tehshih Line, was soon 
crossed. Always the tracks of the railway were kept in view below 
us and parallel to the railroad ran the motor-highway to Tsang- 
chow. At Tsinhsien the latter veered off to the left’and we con- 
tinued eastward on our flight to Tehchow. 

Across the central plain of Hopei the fertile land, a rich brown 
in color, is dotted with hamlets and farms. Every mile of the 
soil seems to be cultivated. The land is cut into fancy patterns 
and the same pattern of tiny fields is repeated over and over again. 
The view is encouraging and pleasing was the thought that ours 
was the first passenger plane to fly along the new railw ay. 

Tehchow was reached 41 minutes after taking off from Shih- 
men. It is a sprawling town, 148 miles from Tientsin, with a 
snaky wall around it. After circling the town we turned south. 
ward. flew over the Yellow River and landed at Tsinan exactly 
on schedule. 


Railears for New Zealand 


(Continued from page 21) 


on the gear-box the necessity for flexible air connections—so often 
a cause of trouble—between the bogie and the body is dispensed 
with. 


Brakes, Electrical Equipment and Heating 


The braking is on the Westinghouse straight airbrake system 
with an emergency feature, which provides automatic application 
of the brakes should there be a loss of air from the « emergency pipe 
due to a break away or other cause, such as placing the brake valve 
handle in emergency position, the operation of the passenger emer- 
sency valve, or the release of the deadman’s pedal. 

All electrical circuits for the controls may be isolated by a 
removable key on the gear-box master controller which can be 
inserted or withdrawn only in the * off ” position, so that when 
the key is removed the controls at that desk are isolated and im- 
mune from outside interference. The controls for the driver have 
been kept as simple as possible and comprise a pneumatic control 
for the engine speed, a change-speed and forward and reverse gear 
controller, driver's brake valve, starter push-buttons, deadman’s 
pedal, and the necessary service light switches, engine tachometer. 
and indicator lamps. ‘As soon as the master key is inserted and 
the switch closed it 1s then possible to start up the engine, and 
when sufficient air pressure has been obtained the gear lever can 
be moved to the first gear position. This lever is mechanically 
interlocked so that it cannot be moved from * off’? unless the 
reverse lever is in “forward” or “reverse.” Depressing the 
start button marked “ This Car ~ energizes the engine start and 
run solenoid and at the same time causes the starter motor to 
rotate the engine. Full controls for starting the engine on the 
second car are provided in each driving position. In addition, 
a starting position is fitted in each engine-room. When operating 
in multiple unit either engine and transmission can be readily 
isolated by simply withdrawing a multi-point plug in the engine- 
room which carries all the electrical control circuits from the body 
to the power bogie. 

The heating of the car is carried out by means of Clayton 
Dewandre heater units utilizing hot water drawn from the engine 
cooling water system, 

All the Diesel engines, power, and carrying bogies and auxiliary 
subframes are being built at the works of the Vulcan Foundry, 
Ltd.. Newton-le-Willows, the main contractors, who have also 
carried out the complete erection and testing. The bodies have 
been built at the Preston Works of the English Electric Company. 
The whole of the contract is under the inspection of Mr. R. J. 
Harvey, Consulting Engineer to the New Zealand Government 
Railways. A number of photographs are reproduced herewith. 
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The Central China Development Company 


By DAVID S. SMITH 


2 LTHOUGH little information is available, the fragmentary 
reports of the Japanese press indicate clearly that the 
|| business condition of the Central China Development 
2 Company has been greatly improved in 1940. In the 
following details of the business condition as well as the business 
profit of the Central China Development Company and its many 
sobaidiar companies are summarized from reports that have been 
published. 


The Parent Company 


The Central China Development Company was established on 
November 7, 1938 with a capital of Y100,000,000. It was divided 
into 2,000,000 shares of Y50 each and the total paid up capital was 
reported to be Y31,382,344. In 1939 the interest on the shares was 
4.5 per cent but in 1940 because of improved business conditions, 
the interest paid was 6 per cent. 

In 1940, the Central China Development Company invested in 
its many subsidiary companies a total capital of Y51,140,000, 
representing an increase of Y17,200,000 when compared with 1939. 
By the end of 1939, investments in these companies was Y33,930,000. 

The following table gives the amount of capital invested by the 
Central China Development Company in its many subsidiary 
companies :— 


Investments Investments 
End of 1939 End of 1940 
(in Yen 1,000) 

Central China Mining Company 3,400 3,400 
Hweinan Coal Mining Company. . 1,030 2,070 
Central China Salt Company ... ae 500 500 
Central China Eleciricity and Water 

Works Company 3,770 5,900 
Central China Tele-Communie ation Com- 

pany 3,000 6,000 
Shanghai Inland Water Navigation Com- 

pany oe ita i ei 300 450 
Central China Railway Company 15,090 22,900 
Central China Bus Company | 740 1,110 
Chung Hwa (China) Shipping Company. . _— 2.730 
Greater Shanghai Gas Company is 450 450 
Shanghai Real Estate Company 2,500 2,500 
Central China Marine Products Company 1,380 1,380 
Central China Silk Company . ] ,000 1,000 
Central China Housing Company 750 750 

Total .. 28 - — .. 33,910 91,140 


Central China Salt Company 


The Central China Salt Company was first established on 
August 21, 1939 with a capital of Y5,000,000 divided into 100,000 
shares of Y50 each. The paid up capital was Y1,250,000. The 
company sustained heavy losses in 1939 as some of its important 
salt fields were washed out by high water. The deficit in the year 
was reported to be Y47,669. From November I, 1939 to October 
$1, 1940, business condition of the company improved and no less 
than 179,854 tons of salt were supplied to different companies and 
provinces, which was only 60,000 tons less than the amount which 
the Japanese authorities expected to be turned out during the year. 
The following table gives the amount of salt which the company 
supplied in the year :— 


Quantity Expected Quantity 
by Japanese Actually 
authorities Supplied 

Tons Tons 
Tung Yuan Salt inne 95,500 $1,937 
Honan Province .. 5,000 2,563 
Hankow area 50,000 41,577 
Chinese Industrial Houses. 5,006 628 
Kiangsu Province 30,000 10,330 
Yangtse Valley 10,000 31,629 
Reserve 10,000 3,590 
Others, including exports ‘to Japan and 
military use .. , .. 80,000 7,600 
245,000 179,854 


In 1940, the Central China Salt Company made a profit of 
Y532,030. Deducting the loss of Y47,669 of the previous year, the 
net profit of the company was Y484 360 as shown in the following 
table :— 


Net Profit aus ad .% ee Y 484,360 
Reserve... 5% gs e ; 100,000 
Special reserve... ‘4 sc ba 50,000 
Pension to staff members 50,000 
Bonus to staff members .. 26,000 
Interest on shares at aa per cent 100,000 
Carried over to 1941 : ' 158,360 


Central ——— Mining Company 


The Central China » Company was established in April, 
1938 with a capital of Y20 000,000 fully paid. The capital was 
divided into 400,000 shares of Y50 each. The company operates 
the mines at Ma-an-shan, Feng-huang-shan and Tung-kwan-shan 
and is doing much prospecting work also. In May, 1940, the 
company spend Y300,000 to organize a special laboratory in the 
suburbs of Shanghai to analyse the contents of mineral ores. _ 

From November 1, 1939 to October 31, 1940, the company 
made a profit of YI 282 225. The special shares (paid in cash) 
will receive interest of eight per cent while the ordinary shares 
(paid in kind) will receive interest of two per cent as shown in the 
following table :— 


Y1,282,225.43 


Net profit 
Carried over from 1939 34,147.91 
Total Y¥1,316,373.34 
Reserve 1 si wre ae te .. WY 130,000.00 
Special reserve i 2% fe “ 50,000.00 
Pension to staff members 30,000.00 
Bonus to staff members 60,000.00 
Interest to shareholders . a 1,008,654.92 
(special shares at eight per cent Y573, 224) 
(ordinary shares at two ee cent Y 121,220.00) 
Carried over to 1941 ) 37,718.42 


Under the new program “a economic ¢ development i in Central 
China, adopted by the Japanese authorities in the early part of 
1941, special attention will be paid to this particular subsidiary 
company in the future. More capital will be invested bythe | 
Central China Development Company to develop mines. 


Hweinan Coal Mining Company 


The Hweinan Coal Mining Company was established on June 
15, 1939 with a capital of Y15, 000,000, divided into 300,000 shares 
of Y50 each. The paid-up capital of the company was only 
Y¥9,676,000. In the early days of its operation, the company turned 
out around 1,000 tons of coal every month. Since last May, the 
monthly production was considerably increased because of the 
adoption of the Five-Year Production Plan of the company. From 
October 1, 1939 to September 30, 1940, the company made large 
profits. For the second half of the year from ~“c 1, 1940 to 


September 30, 1940, the company made a profit of Y345, 753 as 
shown in the following table : 
Net Profit (April 1—September 30, 1940) . ..  ¥345,753.00 
Carried over from (October I, 1939—March 31, 1940) 113,000.06 
Total Y¥ 458,753.00 
Reserve 35,000.00 
Pension to staff members 35,000.00 
Bonus to staff members 15,000.00 
Interest to Shareholders at six x per cent 290,250.00 
Carried over to 1941 .. : = ar 83,500.00 


Electricity and Waterworks Company 


The Central China Electricity and Water Works Company 
was organized in June, 1938 with an authorized capital of Y25,000,- 
000, divided into 500,000 shares of Y50 each. The actual paid-up 
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capital was Y20,000,000. In the early stage of its operation the 
company lost money and it was only in the period from May 1, 
1940 to October 31, 1940, that the company showed any amount of 
profit. As light and water are public utilities, the Japanese 
authorities will not pay any more attention to their development in 
the future and the Central China Development Company is not 
expected to invest more capital in this company. The profit of 
the company in the latter part of 1940 was Y1,199,370. Deducting 
the loss of the first part of the year of Y376,070, the net profit of 
the company for the year was therefore Y823,290.00 as shown in 
the following table :— 


Profit (May 1—October 31, 1940) Y1,199,370.00 


Loss (November 1, 1939— April 30, en 376,070.00 
Net Profit 823,290.00 
Reserve 83,000.00 
Pension to staff membera 50,000.00 
Bonus to staff members 15,000.00 
Carried over to 1941 675,290.00 


While in April, 1940 the company — 14 power plants and 
seven waterworks plants, the company operated 16 power plants 
and nine waterworks in different cities of Central China, formerly 
belonging to private Chinese interests. In April, the power plants 
of the company supplied electric light to 83,361 households and 
electric power to 3,370 industrial establishments but in November 
of the same year (1940), the power plants supplied light to 95,551 
households and power to 4,071 industrial establishments. The nine 
waterworks supplied 5,512,281 cubic meters of water in November, 
1940 


Central China Telecommunications 


The Central China Tele-Communication Company was establish- 
ed on July 31, 1938 with an authorized capital of Y15,000,000, 
divided into 300,000 shares of Y50 each. The paid-up capital of 
the company was Y10,000,000. During the year from November 1, 
1939 to October 31, 1940, the company had a profit of Y2,144,293. 
In the previous year, the company paid interest of four per cent to 
commercial shares and no interest to government shares. During 
1940, the company paid interest of six per cent to both the com- 
mercial and government shares. 


Net Profit 
Carried over fromm 1939 


Y2,144,293.83 
37,824.74 


Y2,201,918.57 


Total 
Reserve or 220,000.00 
Special reserve 800,000.00 
Bonus to staff members 50,000.00 
Pension to staff members 150,000.00 
Interest to shareholders at six per cent 600,000.00 


Carried over to 1941 381.918.57 


The company, which controls and seni all the Chinese 
telegraph and telephone companies in the occupied areas of Central 
China delivered 5,160,000 telegrams in 1940 or an increase of 75 
per cent when compared with the previous year. 


Inland Water Navigation Company 


The Shanghai Inland Water Navigation Company was organized 
on July 28, 1938 with a capital of Y2,000,000, divided into 40,000 
shares of Y50 each. The paid-up capital of the company was 
Y1,074,075. In the year from November 1, 1939 to October 31, 
1940, the company made a net profit of ¥200,000 as shown in the 
following table :— 


Net Profit 
Carried over fuer 1939 


Y¥ 200,410.38 
8,440.82 


Total Y¥ 208,851.20 
Reserve 20,041.03 
Special reserve 20,000.00 
Pension to staff members 12,000.00 
Bonus to staff members 8,000.00 
Interest to shareholders at ten 1 per cent 138,483.06 
Carried over to 1941 .. 10,327.11 


This company has the control of all the eo lines between 
Shanghai and the interior cities of occupied Kiangsu, Chekiang and 
Anhwei provinces. The following table gives the quantities of 
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freight and number of passengers transported by the ships of the 


company during the past year :-— 


Freight 

Transported Passengers Revenue in Ye 
1939: November 68,880 tons 140,919 374,000 
December 79,080 184,020 505,000 
1940: January 91,405 156,876 382,000 
February 62,683 121,004 312,000 
March .. 93,840 212,217 490,000 
April 127,728 230,796 640,000 
May 143,064 269,307 648,000 
June 124,149 253,346 651,006 
July 114,704 228,871 694,000 
August 113,129 261,068 759,000 
September 114,776 301,460 716,000 
October 137,089 277,194 925,000 
1,268,527 2,637,078 7,096,000 


Central China Railway Company 


The Central China Railway Company was organized on May 1, 
1939 with a capital of Y50,000,000, divided into 1,000,000 shares 
of Y50 each. The actual paid-up capital was Y35,500,000. The 

company paid no interest to shareholders both in 1939 and 1940. 
The business of the company has been improved month by month. 
At present, it operates the Nanking-Shanghai, Shanghai-Hangchow. 
Ningpo, Hweinan, southern section of the Tientsin- Pukow and the 
railways of the Kiangnan Railway Company at Wuhu. In May, 
1939 the company operated 700 kilometers of railways but in 
January, 1941, the company operated 1,100 kilometers of railways. | 
The following tables give the business conditions of the company in 
different months :— 

Freight Transported in Tons 
Freight Charges 


October, December, in December, 
1940 1940 1940 Yen 
Hainan Line 179,834 221,183 } 041,792 
Hathang Line : 50,485 65,345 224,473 
Sooka Line .. a ba «641 1,744 6,042 
Nanning Line 32,019 29,036 1,406,241 
Southern Tsingpu 101,114 86,527 873,850 
Hweinan Line 41,980 114,075 430,707 
463,865 517,910 ¥3,983,150 


Central China Bus Company 


The Central China Bus Company was established on April 30, 
1938 with a capital of Y3,000,000, divided into 60,000 shares of 
Y50 each. The paid-up capital was Y2,277,500. During the year 
from November 1, 1939 to October 31, 1940, the company made 4 
profit of Y110 365 as shown in the following table :-— | 


Net Profit Y 110,365.65 
Carried over from 1939 20,799.77 

Total Y131,165.42 
Reserve 14,600.00 
Pension to staff members 5,000.00 
Bonus to staff members 5,500.00 
Interest to shareholders at six per cent 91,650.00 
Carried over to 194] e 15,015.42 


Chung Hwa Shipping Company 


The Chung Hwa (China) Shippmg Company was organized as 
recently as February, 1940 with a capital of Y30,000,000 divided 
into 600,000 shares of Y50 each. The actual paid-up capital of the 
company was Y24,500,000. The company was organized for the 
primary purpose of operating the shipping lines in Chinese waters, 
which were formerly operated by the Toa Shipping Company. 
During the period of six months from April 1 to September 30, 1940, 
the company made a profit of Y111,577 and the Board of Director: 
decided not to pay any interest during the present year :— 

Net Profit Y111,577.67 

Carried over from February to March, 1940 25,665.10 

Total Y 137,242.77 
Reserve ey = by = 20,000.00 
Pension to staff members . si | 5,000.60 
Carried over to 1941 112,242.77 


March, 1941 


_ 


Greater Shanghai Gas Company 


The Greater Shanghai Gas Company was organized 1 in Decem- 
ber, 1938 with a capital of Y3,000,000, divided into 60,000 shares of 
y50 each. The actual paid-up capital was Y900,000. The com- 
pany was reported to have compieted the construction work of the 
gas plant in the past year but no report was issued about the busi- 
ness condition of the year November 1], 1939 to October 31, 1940. 


Shanghai Real Estate Company 
The Shanghai Real Estate Company was organized on Septem- 
ber 10, 1938 for the purpose of developing the Kiangwan and 
Woosung area with a capital of Y20,000,000, divided into 400,000 
shares of Y50 each. The actual paid up capital of the company 
was ¥15,000,000. During the year from November 1, 1939 to 
October 31, 1940, the company made a profit of Y461 370 and six 
per cent interest was Paid to the commercial shares. 
Net Profit Y461,370.11 


Carried over from 1939 77,303.86 

Total 538,673.97 
Reserve 47,000.00 
Pension to staff members 23,000.00 
Bonus to staff members 23,000.00 
Interest to shareholders at six Per cent 300,000.60 
Carried over to 1941 _ .. 154,673.97 


Central China Marine Products Co. 


The Centra] China Marine Products Company was organized on 
November. 6, 1938 to operate the fish market at Woosung with a 
capital of Y5, 000,000, divided into 100,000 shares of Y50 each. The 
actual paid-up capital of the company was Y3,165,000. During 
the year from November 1, 1939 and October 31, 1940, the company 
made a profit of Y722,245 ‘and the interest for the shareholders was 
increased from four per cent in 1939 to ten per cent in 1940. 


Net Profit Y 722,245.36 
Carried over from 1939 13,525.47 
Total Y¥ 735,770.83 
Reserve 73,000.00 | 
Pension to staff members 37,000.00 
Bonus to staff members 25,000.00 
Interest to shareholders at ten per cent 316,500.00 
Carried over to 194] - = 284,270.83 


Central China Silk Company 


The Central China Silk Company was organized in August, 
1938 to operate the numerous Chinese silk filatures in Kiangsu and 
Chekiang Provinces with a capital of Y10,000,000, divided into 
200,000 shares of Y50 each. The actual paid. -up capital was 
¥6,500,000. During the year from November I, 1939 to October 
31, 1940, the company made a net profit of Y2,913,100 as shown in 
the following table :— 


Net Profit Y2,913,098.50 


Carried over from 1939 816,476.06 - 
Total . ¥3,729,574.56 
Reserve $00,000.00 
Speciai reserve 700,000.00 
Pension to staff members 700,000.00 
Bonus to staff members 50,000.00 
Interest to shareholders at ten 1 per cent 650,000.00 
Carried over to 194] 829. 574.56 


New Portents in Asia 
(Continued from page 84) 
These demands as set forth in one of several telegrams that were 
published, were as follows :-— 

[. The suspension of military operations against the Com- 
munists throughout the nation. 

2. The suspension of political pressure and the recognition of 
the Chinese Communist Party and other parties, and the release of 
all persons arrested in Sianfu, Chunking, Kweiyang and elsewhere : 
the re-opening of bookstores closed in different cities and the re- 
moval of postal bans on books, magazines and newspapers represent- 
ing these parties’ views. 
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oe The suspension of pressure against the “Hsin Hua Jih 
' (Communist newspaper). 

ua The recognition of the legal position of Shensi, Kansu and 
Ninghsia provinces as a special district. 

5. The recognition of democratic administrations in the 
occupied areas. 

6. The maintenance of present defence position in North and 
Central China, as well asin the North-west. 

7. In addition to the 18th Group Army, another group army 
to be established with two group armies controlling six army corps. 

8. The release of General Yeh Ting and the restoration to him 
of his former position. 

9. The release of those arrested in southern Anhwei province, 
and compensation to those killed. 

10. Therestoration of men and arms captured in Anhwel. 

11. The establishment of a jomt committee comprising 
delegates of all parties, each party to have one delegate, with the 
Kuomintang delegate as chairman and the Communist delegate as 
vice-chairman. 

12. One of the Communist Party delegates to be elected a 
member of the presidium of the National Peoples’ Political Ceuncil. 


Leader Indicts Communists 


After accusing the Communists of attempting to establish an 
armed force of their own, and utilising the present national crisis to 
attempt to gain political control of the country, Generalissimo 
Chiang Kai-shek revealed for the first time that irregular activities 
on the part of the Communist forces had been an important cause 
in delaying the Chinese counter-offensive against the Japanese 
forces in China. 3 

Gen. Chiang Kai-shek expressed the hope that the Communists 
would fulfil their pledges to carry out military orders and join the 
united front against the Japanese invasion so that an early victory 
may be achieved. 

The Secretariat of the Council received two communications 
from the Communist delegates to the Council, containing 12 settle- 
ment proposals and 12 provisional settlement proposals respectively, 
which may be grouped under military and political party headings. 

The military demands propose that the Government may not 
discipline troops which defied Government orders, otherwise the 
Government military authorities should be pu nished, while the 
losses of mutinying troops should be compensated. 

The political demands suggest that within the jurisdiction of 
the National Government, a special Communist district should be 
established and a special form of political Administration should be 
recognized and also that the Government may not lawfully check 
the unlawful activities of certain groups. 

It is further suggested that the Government recognize the so- 
called democratic administration in the occupied areas.—In other 
words, the Communists are attempting to utilize the present 
national crisis to gain political control of the country. 

In his report, Gen. Chiang Kai-shek said: “These party de- 
mands suggest that only the Chinese Communist party should enjoy 
a special privileged position in the National People’s Political 
Council, otherwise they will refuse to attend the Council meetings. 

“TE we accept such demands, the Chinese Government ceases 
to be a government, while the Council ceases to be the people 
advisory body.” 

The foregoing proves all too clearly that the traditional pattern 
of Chinese warfare has undergone no change, and that from all the 
destruction and strife in their homeland the Chinese militarists have 
learned nothing. For the suffering masses of Chinese people no 
least betterment of their condition would result if every Japanese 
soldier in the land were to be withdrawn. When the Chinese 
armies stop fighting with Japanese, right merrily they will go back 
to fight each other in the time-honored Chinese way. 


A Foreign Minister’s Shopping Tour 
(Continued from page 86) 
That, however, is little consolation for Foreign Minister 
Matsuoka as pondering and wei the situation, he continues to 
shop about for his country’s oe - A little gesture from Washing- 


ton, as hinted in recent American news cables, would be timely 
indeed for a world of good, - 
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Central China Development Company Reports Profits 


By DAVID S. SMITH 


USINESS condition of the Central China Development 

Company during the past six months under review has 
) been greatly improved when compared with the previous 
year according to statistics released by the various sub- 
diary companies, For instance, the Central China Electricity 
and Waterworks Company, the Central China Railway Company 
and the Greater Shanghai Gas Company, who paid no dividend 
during the year of 1939-1940 have found it possible to pay dividends 
in the six month period from November 1, 1940 to April 30, 1941. 
In the following paragraphs, a comparative study of the business 
condition of the thirteen subsidiary companies of the Central China 
Development Company will be made. 


Central China Salt Company 
In 1939, the Central China Salt Company sustained a loss of 
¥47,669 but in 1940 (November 1, 1939 to October 31, 1940), the 
company made a profit of Y: 532.0 30. Deducting the loss of the 
previous year, the company made a net profit of Y484,360 in 1940. 
In the past six months from November 1, 1940 to April 30, 1941, 
the company made a profit of Y281,691, ‘which is more than the 
company made in six months during the previous year. If the 
company will make as much as Y281,691 in the next six months, 
it will have a total profit of Y562,382 and if compared with that of 
the previous year, it will represent an increase of Y30,352. 
The following table gives the profit and loss account of the 
company for the sa from November 1, 1940 to April 30, 1941 : 
Net profit ae | . ¥281,691.00 
Carried forward. 158,360.90 


. ¥4460,051.90 


Total 
Reserve aa 5D 000.00 
Special reserve 25,000.00 
Pension to staff members 25,000.00 
Bonus to staff members 14,000.00 
Dividend—10 per cent. 62,500.00 
Carried over to next period 263,551.90 


In this connection, It is abenwnbiig to note that in the past 
year, the company paid a dividend of eight per cent but In the past 
six-month period, it paid a dividend of ten per cent. 


Central China Mining Company 


From November 1, 1939 to October 31, 1940, the Central China 
Mining Company made a profit of Y] 282, 225.43 but in the six 
months from November 1, 1940 to April 30, 1941, the company 
made a profit of Y684,874,28 which is again more than the company 
made in six months during the year 1939 to 1940. As usual, the 
company paid a dividend of eight per cent to the special share- 
holders (those who subscribed the shares in cash) and two per cent 
to the ordinary shareholders (those who subscribed the shares in 
kind). The following table gives the details of the distribution of 
the profit of the company for the six month period : 

Net profit . Y684,874.28 
Carried forward. 37,718.42 


. ¥ 722,592.70 


Total 
Reserve me ; 79,000.00 
Pension to staff en oe s.6 aa a 60,006.00 
Bonus to staff members 40,000.00 
Special reserve ; 30,000.00 
Dividend 469,997.72 


Carried over 42,594.98 
Central China Railway Company 
During the year from April 1, 1940 to March 31, 1941, the 
Central China Railway Company, made a profit of Y6 054 389. 56. 
The following table gives the detailed account of the business 
situation : 


Profit 
Losses of last : year 


Y6,054,389.56 
2,495,623.04 


Total Y3,558,766.52 


Reserve ne or a6 310,000.00 
Pension of staff members . 6 600,000.00 
Bonus to staff members 67,000.00 
Dividend at 5 per cent 1,360,000.06 
Special reserve ; 600,000.00 
Carried over to next vear 620, $48.18 


During the year, the company kal a total income of Y59,587,- 


842.83. 


Hweinan Coal Mining Company 
In the six-month period from April 1, to September 30, 1940, 


the Hweinan Coal Mining Company made a profit of Y345 153. 00 
but in the six month period from October 1, 1940 to March 31, 1941, 


it made a profit of Y853,632.43 or an increase of Y507,879. 43. In 


the past six-month period a dividend of six per cent was paid to 
the shareholders but during the present period under review, the 
dividend to be paid to the shareholders will be eight per cent. The 
following table gives the details of the business condition of the 
company for the ‘period from October 1, 1940 to March 31, 1941: 


Net profit Y 853,632.43 
Carried forward 83,546.81 

Total Y937,179.24 
Reserve 100,000.00 
Special reserve 100,000.00 
Pension to staff members 60,000.00 
Bonus to stafi members 30,000.00 
Dividend at 8 per cent Si 387,000.00 
Carried over .. * ore a 260,179.24 


Central China Electricity and Waterworks Company 


From November 1, 1939 to April 30, 1940, the Central China 
Electricity and Waterworks Company sustained a loss of 


Y376,070.00 but in the period from May 1 to October 31, 1940, 


it made a profit of Y1,199,370.00. Deducting the loss, the company 


had on October 31, 1940 a profit of Y823,290.00 and paid no dividend 
to the shareholders. During the past six months under review from 


November 1], 1940 to April 30, 1941, the company made a profit of 
Y1 333,342. 56 which is also more than the profit for the previous 


six-month period. A dividend of five per cent will be paid to share- 


holders fer this period as shown in the following table : 
Net. profit Y1,333,342.56 


Carried forward from last period a 675,298.96 

Total Y2?,008,641.52 
Reserve 200,000.00 
Special reserve i 300,000.00 
Pension to staff members 100,000.00 
Bonus to staff members 27,000.00 
Dividend at 5 per cent 607,930.13 
Carried over to next period 773,711.39 


In referring to this company, it is important to note that it 
operates at present 16 power plants and nine waterworks in different 
cities of Central China. In March, 1941, these 16 power plants 
supplied electric light to 100,366 households or an increase of 948 
households when compared with the previous month. The 16 
plants generated a total cf 25,361,059 kwh. of electricity in March. 
The following table gives the amount of electricity generated by the 
different plants now operated by the company : 


Eleciricity in kwh. 
Shanghai sia ee : ei .. 11,095,222 kwh. 
Nanking ; si E - 3,990,080 
Chishuyen 34 = _ = 5 3,278,400 
Wuching.. 376,900 
Hankow 2,683,150 
Hangchow 861,450 
Chinkiang 630,850 
Yangchow 220,800 
Kashing 62,319 
Sunkiang 13,720 
Soochow 1,671,900 
Anking 87,870 
Kiukiang 47,130 
Wuchang ci 7” 52 a rr 7,819 
Lushan .. ot Ba - ra ve 1,871 
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Last but not least is Japan’s fear of 
, move by the United States. Her 
ieaders are convinced that Washington Is 
deeply interested in the fate of Vladivos- 
tok. the port through which American 
aid to the Russians would be shipped, as 
long as Moscow can resist the Germans, 
put that this interest would be lost 
altovether the day Soviet Russia collapses 

Thus, the Japanese Government will 
probably do nothing against Russia until 
there are signs of her collapse. Neither is 
Japan likely to start a southward drive in 
the meantime for fear that a sudden 
development in the Soviet-German war 
might catch her unawares just at a time 
when it would be too late for her to turn 
back. 


Japan Faces Problems 


Japan, writes a British observer, 
begins to show signs of alarm at Herr 
Hitler's gargantuan ambitions. Japanese 
papers such as the Kokumin Shimbun, 
hitherto ardently pro-Axis, are saying that 
Japan will be faced with grave problems if 
Axis hegemony extends across the Urals 
into Asiatic Russia and that it is im- 
perative that the geographical limits of 
Herr Hitler’s “‘ new order” and Japan's 8 
“sphere of prosperity in East Asta ~ 
should be clearly defined. 

If the German review of the first 


week of the war on Russia was partly 


intended to impress Japan and induce her 
to have a go at Russia too, as is believed 
in some quarters in London, the result 
seems likely to be exactly contrary to 
what Herr Hitler expected. 

There are signs that Japan had 
had a horrid shock. In 1936 she and 
Germany embraced each other in the 
anti-Comintern pact, swearing allegiance 
against Communism and all its works. 
In 1939, without a word to Japan, Herr 
Hitler swore equal allegiance with the 
previously execrated Bolsheviks. In L940 
the downfall of France enabled Herr 
Hitler, by playing on the greed of Japanese 
imperialists, to draw Japan into the 
tripartite treaty. In April, 1941, Herr 
Hitler further used his influence in Tokyo 
and Moscow to bring about the Russo- 
Japanese neutrality pact. And less than 
three months later, once more without a 
word to Japan, he again upset all her 
calculations by launching his armies at 
Russia. 

Almost daily conferences of the 
highest military, naval and_ civil 
authorities at Prince Konoye’s residence 
in Tokyo, give eloquent proof of the 
Japanese per plexity since these confer- 
ences normally are held only once a week. 

Actually Japan is not obliged to do 
‘ything. Since it was Germany who 
attacked Russia and not vice versa, the 
tripartite treaty does not in any way 
oblige Japan to come to Germany’s aid ; 
while the pact with Russia does explicitly 
pledge her to remain neutral. 

On the other hand, the “ young 
Officer’? class in Japan, which in 1933 
wanted to round off the occupation of 
Manchuria by seizing the Russian maritime 
provinces while Russia in the Far East 
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was still weak, will argue that Japan must 
not miss this opportunity of pulverizing 
Russia’s Far Eastern forces and staking 
out her claims against the possible appear- 
ance of Herr Hitler in Asia. 

Against this the more sober-minded 
Japanese argue that if Japan now attacked 
Russia she might find herself at war with 
Britain and possibly with America too ; 
and her recent acceptance of the Dutch 
rejection of her demands on the Nether- 
lands East Indies shows clearly that she is 
not ready for that. 


Soviet ‘‘ Danger Zone ”’ 


Russia has proclaimed a “‘ danger 
zone’? in the Japan sea and the Sea of 
Okhotsk in order to safeguard shipping to 
Vladivostok, a Japanese Government 
spokesman said the Foreign Office had 
been informed. The spokesman, said the 
information, had been received from 
Lieutenant-General Yoshitsugu Tatekawa, 
Ambassador to Moscow. 

The Moscow Embassy advised that 
mine fields had been established in many 
zones of the Russian Pacific coast, pre- 
sumably on the grounds of the possibility 
of appearance of German warcraft. 

The “‘ danger zone ’’ was designated 
in order to safeguard shipments to 
Moscow from possible German attack. 
The spokesman added, “Such a Soviet 
measure is unpleasant ’’ because of the 
proximity of the waters in question to 
Japan. He said Japan had not protested 
avainst the action, however. 

Asked if Japan intended to abide by 
the Russo-Japanese neutrality pact the 
spokesman replied the ‘ pact stands at 
present.” He declined to comment con- 
cerning the future. Has disclosures con- 
cerning the safety zone came in answer to 
questions regarding a story which appear- 
ed in the newspaper Chugci Shogyo, 
which said that Russia had designated a 
safe waterway for vessels bound for 
Viladivostck. He said Lt.-Gen. Tate- 
kawa’s information was to the same effect 
as that carried by the newspaper. 


Berlin Expects Japan To Act 

It is suggested in Berlin that Japan 
will shortly make Cabinet changes, in- 
cluding the dropping of Mr. Matsuoka as 
Foreign Minister, as a preliminary to 
revising her attitude towards Russia, 
according to the Berlin correspondent of 
the Stockholms Tidningen. 

There is speculation in Berlin re- 
garding whether Japan will seize Vladi- 
vostok following a ‘‘ Russian disintegra- 
tion,”’ he adds. 

Japan’s decision is keenly awaited in 
Berlin, according to a Berlin dispatch to 
the Social Democraten, which adds that 
without doubt a lively exchange of views is 
at present going on between Tokyo and 
Berlin. 

Political circles in Berlin profess to 
be optimistic, believing. there are good 
grounds to suppose that Japanese 
neutrality will be no more than tem- 
porary. | 

Japan will, it is suggested, await 
America’s attitude. 
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It is rumored in Berlin, the dispatch 
-ontinues, that Japanese representatives 
abroad are shortly to meet in Madrid for a 
big conference which would be attended 
also by representatives of other Axis 
powers as well as Gen. Franco and Senor 
Suner, Spanish Foreign Minister. 

It is suggested in Rome, according to 
the Stockholms Tidningen, that the Nazi- 
Soviet war will have the immediate 
effect of delaying a formal outbreak of 
war between the United States and the 
Axis despite the fact that the Communists 
are now in favor of United States inter- 
vention. 


On the Trans-Siberian Railway 


The following dispatch was written 
from Manchuli by Keishiro Iriye, Domei 
Staff Correspondent, who was one of the 
few to cross the Soviet-German border on 
the last train from Berlin when hostilities 
slashed communications. 

‘“The trans-Siberian train which 
brought the Japanese evacuee party 
from Moscow late last night, five days 
overdue, was full of Russian soldiers, 
whose leaves had been cancelled due to 
the outbreak of the Soviet-German 
hostilities, and who were returning to their 
regiments in the Far East. 

“The majority of troopers, accom- 
panied by their wives and families, were 
on their way to Moscow for a visit to the 
Soviet capital when the war started. 

‘’ The five-day delay in train schedule 
is evidence that the Soviets are furiously 
rushing supplies, which were found in 
abundance all along the line, to the western 
front. 

‘*“ West-bound trains were heavily 
loaded with trucks and tractors, as well as 
large numbers of tanks, armored cars, 
field artillery, ammunition and machine- 
guns. There also were many cars with 
field kitchens and oil tanks headed west. 
Red Army soldiers going west, however, 
were scarce. 

‘* Congestion in the service was worse 
up to Omsk, 600 miles east of the Ural 
Range, from where the rail-line, eastward 
is single-track. 

In the dreary stretch of Siberian 
steppes before Omsk, the train had to 
wait one, two and as much as five 
hours at a time at isolated sidings, 
while trains 50 and 60 cars long, loaded 
with supphes and equipment, rumbled 
past. 

“The train which usually reaches 
Omsk in two davs, did not arrive there 
until noon on July 2, the sixth day after 
leaving the Soviet capital. 

‘From Omsk the line is double 
tracked and the train made up for lost 
time. At Chita, where the Japanese 
oroup was greeted by Manchoukuo con- 
sular officials, passengers experienced the 
first blackout, leaving Chita Station m 
pitch darkness. 

‘* At a small station 15 minutes from 
the Manchoukuo border, a Norwegian 
passenger, who was traveling to Shanghai 
from Berlin, was taken off the train by the 
Soviet authorities because his passport 
had expired.”’ | 
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Rail And Road 


mr HE appointment of Mr. John Earl Baker, 

formerly director of the American Red 
Cross in China, to take charge of the 
transportation on the Burma Road is of some 
significance. It represents the attempt of the 
Chinese Government in Chungking to main- 
tain a speedy and smooth transportation of 
goods between China and the outside world. 
At present the Burma Road is functioning at 
about a third of its capacity. Stock shipped 
from abroad, including purchase under the 
United States loan agreements, have piled up 
at Rangoon while commodities ready for ex- 
port are accumulating in the interior. More- 
over the situation is becoming increasingly 
serious as the cutting of the Indo-China rail- 
road and Japanese attempts to stop smuggling 
through the coastal ports have left China with 
Only two routes to the outside world—the 
Burma Road and the highway to the Soviet 
Russia. The latter has proved to be of little 
value at the present time following the out- 
break of hostilities between Germany and 
Soviet Russia. 

Many problems will have to be solved be- 
fore the Burma Road can be made more effec- 
tive according to a special article of the Far 
Eastern Survey. Recent reports state that 
Owing to improved management and increase 
in trucks, 10,000 tons of freight are now go- 
ing monthly from Lashio to Kunming. Until 
very recently, however, imports were closer 
to 6,000 tons and not more than 1,500 trucks 
were available for use on the highway. It is 
further stated that if more trucks were com- 
mandeered, as much as 30,000 tons could be 
carried each way monthly. In order to bring 
this about trucks would have to be obtained 
from other parts of China—no doubt some 
could be shifted from the Indo-China roads 
—and from abroad. The United States loans 
could be used for this purpose, as they have 
been in the past; approximately 32 per cent 
of the first loan was employed to purchase 
automative equipment including 3,600 trucks. 

Another important problem to be met is 
the scarcity of gasoline. One of the present 
difficulties is that a truck fully loaded with 
a cargo of petrol consumes 20 per cent to 25 
per cent of its cargo between Lashio and 
Kunming (35 per cent of the journey is ex- 
tended to Chungking). When it is consider- 
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Communications 


In West China 


ed that these figures are doubled for the round 
trip, the surplus can scarcely be regarded as 
impressive. Mcreover, the cost of transport- 
ing gasoline, as well as al! other commodities, 
is enormous. 

The deficiencies of the Eurma Road are 
likely to be felt ever more keenly if China 
tries to avail herself of the opportunities 
offered by the Lease-Lend Bill. When all is 
said and done, the fact remains that the 
Burma Road was never intended for very 
heavy traffic. According to the original idea, 
the Yunnan-Burma railroad was to-serve as 
the main artery between Lashio and Kunming. 
Started in 1938, the work on the railway has 
been retarded because of the lack of equip- 
ment and reluctance of the British to build 
from their end; recent reports state that this 
reluctance have been overcome. The Chinese 
Government is now attempting to push the 
railroad completion and has announced a 
U.S.$10 million bond issue which, together 
with U.S.$15 million to be obtained else- 
where, will be used to finance the line. 

Despite all the difficulties to carry out 
any construction work of a large scale in war 
time, the Chinese Government in Chungking 
has done immense work in the development 
of communications in general in West China. 
The following survey of C. Y. W. Meng gives 
a detailed review of the railway and high- 
way construction in Southwest China during 
the past four years. 


Railways 

Before the war, with the exception of 
the 300-kilometer railway connecting Kun- 
ming, capital city of Yunnan Province, and 
French Indo-China, constructed more than 
thirty years ago, the vast Southwest China 
with a territory of 1,757,246 square kilo- 
meters, was “railroadless.” 

But shortly after the outbreak of hostil- 
ities, the Hengyang-Kweilin Section of the 
Hunan-Kwangsi Railway was completed at 
a record speed of one kilometer per day, thus 
opening a new era in the history of railway 
development in China. The central and the 
extreme southern China are now linked by 
rail for the first time in history ! 

More important is that this railway is 
now being extended to the French Indo-China 
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border, thus giving the central part of China 
an ample possibility for a direct access to 
the sea-coast in the South. 

At present, other railways which are 
under construction in the Southwest are: the 
Szechuen-Yunnan Railway, the Szechuen- 
Kweichow Railway, Chungking-Chengtu 
Railway and the Yunnan-Burma Railway. 
The Chinese engineers are literally racing 
against time to complete these lines in 1941. 

A. The Szechuen-Yunnan Ratlway: The 
construction of the Szechuen-Yunnan Rail- 
way has its inception in the proposal sub- 
mitted to the National] Government by Gen- 
eral: Liu Hsiang, the late chairman of the 
Provincial Government of Szechuen, imme- 
diately after the outbreak of the war. In his 
elaborate proposal on the “Development of 
Szechuen Province as the National Recon- 
struction Center during the Present War of 
Resistance against Japan,” the late General 
Liu Hsiang was reported to have proposed, 
among many other reconstructive projects, 
the early construction and completion of the 
Szechuen-Yunnan Railway, from [Ipin (or 
Suifu) to Kunming, connecting the southern 
part of Szechuen and Kunning over a dis- 
tance of 650 kilometers. He was further re- 
ported to have suggested to extend this rail- 
way westward to Rangoon in Burma, and 
scuthward to Haiphong joining the Yunnan- 
Haiphong Railway. As he pointed out em- 
phatically, “China would thus have access 
of two open foreign ports in the South.” 

According to an early unofficial report, 
the total cost of construction of this railway 
was provisionally put at $100,000,000, half of 
which would be borne by the National Gov- 
ernment and the other half by the provincial 
governments of Szechuen and Yunnan. 

But by the end of 1940, what was en- 
visaged, proposed and planned by the late 
Szechuen provincial chairman is now partia!- 
ly realized. In the latter part of 1940, a re- 
port from communication circles stated that 
the first leg of the Szechuen-Yunnan Railway, 
covering a distance of 200 miles between 
Kunming and Hsuanwei in the northeastern 
Yunnan, had already been completed and 
opened to traffic. 

This one-meter gauge railway, divided 
into three sections (namely, Kunming and 
Hsuanwei, Hsuanwei and Weining, and Wein- 
ing and Ipin) passes through rich coal and 
copper districts near the borders of Yunnan, 
Kweichow and Szechuen Provinces. The 
operation of a railway through this region 
will make possible economic spp nceamiaicel on 
a large scale. 
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Construction -materials:--for--the- first 
section of the railway were mainly imported 
through special arrangements with the French — 
Indo-China railway authorities. For some 
time before the closing of the Indo-China 
Railway in June, 1940, the engineering offices 
of the Yunnan-Burma and the Kunming-Ipin 
railways had jointly purchased 400 freight 
ears for shipping imported canstruction ss 
materials from Haiphong to Kunming. 

B. The Szechuen-Kweichow Railway: 
The Szechuen-Kweichow Railway is now aiso 
under construction. Out of the $40,000,000- 
Development Loan, issued by the Provincial 
Government of Szechuen, $10,000,000 were 
decided to be invested in the Szechuen- 
Kweichow Railway Corporation to accelerate 
the construction of this line. : 

Like the famous Kiangnan Railway and 
others in the eastern part of China, the Sze- 
chuen-Kweichow Railway is said to be a 
joint enterprise between the government and 
people. As such, it is, therefore, a pioneer 
in the Southwest. 

According to a previous unofficial re- 
port, the total cost of the construction of this 
line was put at $70,000,000, of which the gov- 
ernment subscribed 20 per cent., merchants 
another 20 per cent., the Szechuen Provincial 
Government $1,500,000, and the Szechuen 
merchants $1,000,000. The rest was being 
taken up by the Ministry of Railways, now 
amalgamated with the Ministry of Com- 
munications, and the Finance Development 
Corporation. Through the latter, a loan of 
34,000,000 Francs was recently concluded 
with Banque Industrielle Franco-Chinoise. 

C. The Yunnan-Burma Railway: Like 
the construction of the Yunnan-Burma High- 
way, little information of which was given 
cut before its completion. So we know at 
present very little of the progress in the 
construction of this line, except that it is now 
under intensive construction. 

This line connecting Kunming and British 
Burma by way of the mountainous region of 
western Yunnan is about 800 kilometers in 
length. When it is completed, it will serve 
as an important link between Free China and 
the outside world via Rangoon. 

D. Purpose of Construction: A study of 
the map will make the purpose of construc- 
tion of these railway lines almost self- 
evident. In building these lines, the Chin- 
ese framers of these projects must have in 
mind more definite and important objectives 
other than the development of communica- 
tions in the Southwest as part of the national 
economic reconstruction program. For by 
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constructing these railways, a network of 
railway communications in the Southwest, 
with Szechuen as the center, would radiate 
to all parts of the Southwest and the North- 
west so as to open up a vast area of territory, 
hitherto remained undeveloped, unexploited 
and non-productive. To provide direct and 
quick access to the Indian Ocean, not only 
for the Southwest but also for other parts 
of China, is certainly another important ob- 
jective. Thus, despite the blockade of the 
Pacific Coast, the Indian coast will still re- 
main open to give China direct communica- 
tion and close contact with the outside world. 

Obviously the Chinese plan to reach the 
Indian Ocean quickly and directly by the 
construction of the Yunnan-Burma Railway. 
By the construction of the Szechuen-Yunnan 
Railway, the Chinese plan to provide direct 
access for the central and western parts of 
China to the coast of Indian Ocean. From 
Ipin, the eastern terminus of the Szechuen- 
Yunnan Railway, a branch line will go to 
Neikiang, midway of the Chungking-Chengtu 
Railway. Thus, when these lines are com- 
pleted, Chungking and Rangoon will be 
linked by railway. 

The railway from coastal China which 
goes through Chekiang, Kiangsi, Hunan and 
Kwangsi provinces will later be extended 
from Liuchow (Kwangsi Province) to 
Kweiyang, capital city of Kweichow Pro- 
vince. From Kweiyang, a branch will link 
up with the Szechuen-Yunnan Railway at 
Hsuanwei near the Yunnan-Kweichow- 
szechuen border. This arrangement will 
virtually connect eastern China on the Pacific 
coast and southwestern China near the In- 
dian Ocean, by railways traversing the 
hinterland of China and the heart of Burma. 

By the construction of the Chungking- 
Chengtu Railway, the authorities intend to 
make it a trunk line in the Southwest, from 
which branch railways will be extended to 
the north, the northwest, the east and the 
northeast. 

From Chengtu, the Chungking-Chengtu 
Railway will be extended to Paochi, now in- 
dustrial center in the southern part of Shensi 
Province. From Pacchi, the Chungking- 
Chengtu-Paochi Line will make a connection 
with the famous Lunghai Railway to reach 
Haichow, a sea port in northern Kiangsi in 
the east, and to penetrate Sinkiang Province 
in th north west. 

The construction of the 2,500-kilometer 
Great Northwestern Railway starting from 
Paochi and traversing many -of the north- 
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western provinces, such as Shensi, Kansu, 
Chinghai and Sinkiang to make direct and 
through traffic service with the Trans-Turk 
Railway has been repeatedly suggested by 
many Chinese engineers, and the plan is now 
under the consideration of the Chinese 
authorities. Such a proposal is quite in con- 
formity with what was proposed by Dr. Sun 
Yat-sen for the construction of the Chung- 
king-Hweiyuan Railway above referred to, 
though the proposed railway would follow a 
slightly changed route. 

When the through service between the 
Lunghai Railway (from Haichow to Paochi) 
and the Great Northwestern Railway (from 
Paochi to the extreme west of Sinkiang Pro- 
vince) is open, the whole line will undoubt- 
edly go down in the annals of the railway 
construction as another “Trans-Continental 
Railway,” or “Trans-Asiatic Continental Rail- 
way.’ When connection is made with the 
Trars-Turk Railway, it will be then possible 
for the travellers to go to Europe via Mos- 
cow from the eastern Asia by land. But by 
the Burma - Yunnan - Szechuen - Chungking- 
Chengtu-Paochi Railway, travellers from the 
Indian coast can also go to Europe by land. 

Although the entire railway, which 
covers three provinces (Szechuen, Yunnan 
and Kweichow) in its 500-mile run through 
some of the most difficult regions in the 
Southwest, is yet to be completed, much hope 
is held for its opening to through traffic not 
later than the end of 1941. By that time, 
China expects to have a network of railways 
in full operation in addition to many high- 
ways to give Southwest China quick and 
direct access to all other parts of the coun- 
try as well as the outside world through the 
port along the Indian Ocean. 


Highways 

But this vast hinterland in the South- 
west is mostly mountainous and the difficul- 
ties of railroad construction are quite obvious. 
Therefore, the construction of roads and 
highways is considered as a more expedient 
measure of improving the communication 
facilities in the interior. 

According to a report of the Ministry of 
Communications, the National Government 
had from 1931 to 1937 constructed a total of 
110,000 kilometers of highways. Since the 
outbreak of hostilities, the construction 
of new highways has been particularly em- 
phasized. 

That the construction of the 964- 
kilometer Yunnan-Burma Highway in eight 
months, employing no less than 200,000 


